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Reduced to their True PRINIPD LES, 
and the Laws of NATURE. = 


2-18 Read in the Muſeum at Oxford, 1704. 1 
By JohN FREIN PD, M. D. Student 2 
155 ; of Chri/t- Church, and Profeſſor of Chemiſtry. I 


; 9 1 To which is added, 5 | 9855 ; 5 
1 An APPENDIX, containing the Account given of this Book 2 


4 in the Lipfick Acts; together with the Au r hO R's Remarks YM 
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HE following Trea- 
F iſe, which Mecha- 
ncally accounts jor 
the ſeveral Operations in Chy- 
miſtry, being a Theory entire- 
ty N. ew, and but lat ely Com- 
municated to the Learned, I 
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anguage, I 3 oblige ma 
who, tho not ſo very converſant 
with the Latin, yet are ve 
u) well acquainted with 
tbematical Rea JT ning. 


da farther encourage 
hereto, finding the good Re- 
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gliſh Reader 
the Products of ſo. 
Invention. 
articnlar Care has been 
Taken to. _ the Author” 0 


uch a Neaſo 
ere A the Wl everal Opera- 


Ul 5 Tie War Euniu if this 
Treatiſe has met with wer 
good ſucceſs in the W — 
6 and therefore was lately Re- 
4 printed in Holland; which 
$ Impreſſion has given Occaſion 
© to the Editors of the Lipſick 
| Acts, to publiſh a ſhort Ac- 
| count of the Work : but before 
Z they do it, they Jhew them- 
leer very much diſſatified 
17 With the Princi ! 
| th the 1 rinciple of Attra- 
i ction, without advancing any 
4 thing for Proof againſt its 

Exiſtence. Thi Account of 
| T heirs, rogether with the 
oy oe Doctor 
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adit ional. Miftakes of a care 
Tranſcriber, to make them land in 
need of great Allowances from the 
Reader. Forc'd therefore they are 
20 the Preſs; tho I muſt confeſs, I 
ſubmitted. to this Neceſſity with „ 
Reluckance, becauſe J ſaw an open 
way for Mechanical Reaſonings on 
zhis . already Pointed out. 


Te Principles which I Bere, 7 3 
the moſt. part, go upon, have 2 5 5 
 dately Explain d by Mr. John K 1 
Zo whom not only my ſelf, Fay th 
Learned are much indebted. And 
upon. this account it is, that I no 
thought it tefs unſeaſonable for me 
to appear in this Argument; fince 
* * way and method ** Realer 
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ing. which I have entdgonrer'd, as 
= well as I coud, to purſue in the 
Inveſtigating the Laws of. Nature, 
one may fee in ſome meaſure how 
much is contain'd in the' Thoughts ; 
of my Worthy Friend, and to what \4 
_ manifold Uſes they may ſerve. 1 
For tho many may ſlightly paſs 
1 over more General Axioms, as of 
| 79 Service, becauſe not pointing to 
any certain Purpeſe; yet when fuch 
Axioms come to be more diftanttly 
Conſider d, and apply d to fome par- 
ticular Subfecto, they are then more 
evidently perceiv d, and more readi- 
ty embracd. Andi indeed, if thoſe 
who employ their Studies in our 
Art, wou'd rather fearch out, a] 


rightly apply Juth aw AS are 
_ and Uniform, ond and draws 
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the Fieitions. Notions of their own | 
Brain, I'might venture to ſay, 

the Theory not only of Chymiſtry, | 
but of- Phyſick alſo, wou d be lefs ; 
lame and defective. And as often | 
.as turn my Thoughts this way, I 
cam t but be of Opinion, that he a- 
lone wou 'd be capable of doing 
ice to this Subject, who after 
wing exa&ly vie d and deſcrib'd the 
nimal Oeconomy, ſhould accurate- 
i examine the Virtues of Medi- 
eines, fo as to be able to explain 
40 146, bath how. they are alter d and 
m d in the Chymical Operati- 
ons they widergo, and in what man- 
nes they act upon the Blood. I/ 
theſe Enguiries were well manag q, 
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there wou'd be between them, how: 


they wou'd mutually illuftrate one 
another, and guide us more clearly 


in our Reaſonings about the Mature 


of Dif. eaſes. 


T have ſaid but very little rela- 
ting to the Principles, which are 


commonly mention d in Books of Chy- 


miſtry, | becauſe Ft thought it not 


worth while to confute Errors. 


Theſe Treatiſes, I found, contain'd 
many things not only Trifling, and 
without any Foundation, but directiy 
contrary to Experience. Therefore 
T choſe rather to deduce this Me- 
chanical Explication from the Expe- 
riments themſelves, than as the way. 
is with moſt Writers in this kind, 
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The Author's Preface. 


io accommodate Experiments to ſome 


preconceiv d Hypotheſis. 


For what is faid conterning At- 
traction, the Force of which is ve- 
ry extenſive in this Enquiry, is not 
bare Speculation, but taken from the 
very Nature of Things, and the 
Propenſion of Bodies, which they are 
obJerv'd to have one to another, eſpe- 
cially that which Chymical — 
ments diſcover to us. 


As therefore ] habe advanc d 
Reaſonings, hitherto not underſtood 
by Chymical Writers, or at leaf 
unt made uſe of by them, /o T have 


ſometimes from Experience given à 


Deſcription of the Things them- 


Jaikes, * different from what We 


1 * Abe 8 | Pprefice 


* in them. In which Under-, 
raking, if I ſpou d not pleaſe thoſe 
q | who are bigotted to ſome particular 
Sef, and-who take for Principles | 
7 wncertain Notions of Things, which 
no where exiſt; yet I hope ſo far 
to gain the good Efteem of ſuch, who 
will not ſuffer their Fudgments to be ; 
impos d upon, as to be look d on as one F 
3 who has enter d upon the true way of 
ö Promoting this * 5 


b 
45 
2 
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I have emp 'd all 1 Care and 
Diligence I cou d in making the Ta- 
bles and Experiments. For tis not 
a thing that can be done without a 
great deal of Pains and Patience. 
Ti herefore 1 have often willingly had A 
the Afiſtance of Dr. Rich. Frewin, 4 
a Perſon every Way worthy of the . il 
Places 
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courſed in ſuch : a manner as if they 
intended only to caſt a Vail be! 
their own Ignorance, or at 
not much to enlighten others. So 
hat every thing that has been ſaid 
of the Nature of Principles, is not 
only obſcure, but fictitious ; neither 
agreeing with Nature nor 'thei 

| difficult it is 


I it dell to &* End. We 

Wn. hymiſtry] has made a very — 
dable Progreſs in Experiments; but 
we may juſtly complain, that little 
Advances have been made towards 
the Explication of em. 
of theſe Materials is 
and ſplendid, but "hs atior 
them is ſtill intirely — 
| hree, or as others W; have it 
we Principles of 
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Mali and Acid of Tachenius, are 
perhaps not openly - acknowledg'd, 


but are at leaſt too much allow'd af 


1x by our modern Chymiſts, who. in 


words may diſapprove of that way 


Jof Reaſoning, but mean the fame 


thing in other Terms. Nor is there 


one to be found, among ſo great a 


Number of theſe Writers, who does 
not fall into thoſe very Hypotheſes, 
which he condemns: in others ; or 


at leaſt there is not one, who has 


laid down ſuch: Fundamental Prin- 
ciples of Chymiſtry, upon which a. 


juſt and rational Explication may 


be built. For in reality they have 


not Examin'd what the true Nature 


and | Mechaniſm of Bodies is, but 


have only Deſcrib'd it ſuch as they 


would have it be; inſomuch that 
they have aſſign d Laws and Pro- 
perties to Bodies, that agree nei- 
ther to the Rules of Mechaniſm, 
nor En with chemſelves. No Body 
_ _ has 


0 8 


has brought more Light © into. | this 
Art than Mr. Boyl, that famous Re- 
ſtorer of 1 Philoſophy: | 
Who nevertheleſs has not ſo much 
laid a new Foundation of Chy- 
miſtry, as he has thrown down the 
Old; he has left us plentiful Mat- 
ter, "3 Dl whence we may draw 
out a true Explication of things, 
but the Explication it ſelf he has 
but very ſparingly touch'd upon. 
So that the Way whereby Chy- | 
miſtry might be examin'd and 1]- | 
luſtrated by Mechanical, that is, 
by true Principles, was firſt ſhewn 
us by Mr. Fohn Keil, a Perſon, who | 
has very well deſerv'd of the Phi- 
loſophical World, and eſpecially of 
this Univerſity: Who, when he has 
-publiſh'd the 's ended Part of his In- 
troduction to Phyficks, will tho- | 
roughly convince us how eaſily the 
greateſt Myſteries of Nature may be 
is eu d, when one of ſound-Phi- 
: vy | —_ 


13 * 
loſophy and Judgment undertakes 


that Task. 


Making pe Anau at £ theſe 
Principles, T ſhall endeavour to diſ- 
courſe more fully upon thoſe things, 


which chieſly relate to the Know- 


ledge of Chymiſtry, and ſhall ex- 
plain, with all the Perſpicuity poſ- 
ſible, its primary Operations; a 
Work which ſeems to be the moſt 
wanting of any. 

This Method I make choice of, 
as well becauſe tis moſt Simple . 
Natural, as becauſe I have known 
that thoſe Courſes, which are com- 
monly gone through, without any 
regular Order or Diſtinction, are ſo, 
far from doing any good, or . 
ing the leaſt imperfect Notion of 
Chymiſtry in the Mind, that the 


Audience is rather en than 
inſtructed by them. | 


The Method therefore we ſha 3 


_ will be, Firſt, To explain the 
_ B 3  . „R 
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particular Operations, in that Na- 
tural Order they are connected one 
with another; and to ſhew at the 
ſame time by what Mechanical 
Force they are principally produ- 
ced, and to what Uſes they chiefly 
e Secondly, Lo declare the 
various Ways, in which 'tis poſſible 
and uſual for them to be perform d. 
Thirdly, To relate the particular 
9 in their proper places, 
and to reduce them to the r f 
Theory. N 
But the way to all that is to be | 
ſaid, will appear much eaſier, if we | 
be allow'd to borrow certain Lem- | 
ma's and Poſtulatum's from Geome- ö 
try and Natural Philoſophy, which 
we make no queſtion but the Learn- | 
ed will readily grant us ; and thoſe, | 
who don't underſtand them, are de- 
fired to believe them. 
1. All Similar Bodies are in a 271 1 
"nk — 5 their Homologous 
8 * 
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_ Side s, and therefore Spher, es are in 
— Triplicate Ratioof their Diame- 
ters, or are as the Cubes of their 
.- Diameters. Alſo in Similar Bo- 
. dies that are of the ſame Denſity, 

their Weights are as the Cubes of 


their Diameters: But their Fu- 


perficies are in a Duplicate Ratio 


of their Diameters, or as the 
Square of their Diameters. - 


2. The Moments of Bodies, or the 


Quantities of Motion, are in a 
Ratio compounded of the qua tity 

of Matter, and their Celerity. 
3. If a Body be ſpecifically heavier 
" the Fluid, into which it is im- 


miner d, it deſcends with the Force, 
which anſwers to the exceſs of its 


Gravity: But if it be lighter 
than he Fluid, it is carried up- 
warde by the Force, with which + 
its own Gravity is exceeded by the 


Gravity of the Fluid. 


+. "Op there i is an Attraftive Force, 


3 „ 


I. s Fi 
' or. that all the Parts of Matter 
are drawn towards one another. 

g. This Force is diffus d but a very | 
N way; ſo that when Bodies | 
come tobe at ſome diſtance, it almoſt | 
_ vaniſhes. Mor does it come to be | 
 fenþ ble, unleſs when the Particles ; 
of Matter draw nearer one to the | 
other; But at the point of Contact l 
it Is Prongeft. And therefore the 
Atractive Force decreaſes in | 
Ratio of the increaſing Diſtances, i 
which is more than Duplicate. 
6. This Force is different according to | 
the various Texture and Denſity ? | 
the Particles: But in Gravity tis 
quite otherwiſe, for that always re- | 
mains the ſame, however the Tex- | 
ture of Bodies is chang'd. 
7. But the Attractive Force is great- 
er in one ſide of the ſame ele 
than in another. 
8. Particles, by how much minuter 
_ they are, with jo much the greater 
LY , 
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. elocity they approach each other. Per | 

be Attraftive Force exerts it ſelf on- 
ly in thoſe Particles which are very 
near one another , as for * in 


d and c; The Force 


: of ſuch as are ne (40 
is next to 1 


Therefore no greater 


Force is requir d to move oh . 


A and B, than what would put into 


znotion the Particles d and c, when 


diſengag'd from the reſt. But the 


Helocities of Bodies moving with the 
ſame Force are reciprocally, as the 


Bodies themſelves. Therefore the 


more the Body A exceeds the Particle 
din — the leſs 3 is its Velo” 
city; and this Motion is ſo languid, 
that oftentimes tis overcome by the 
Circumambient Medium, and other 


Bodies. Hence it is that this At- 
tractive Force does ſcarce exert it ſelf, 


unteſs inthe ſmalleſt an ſepa- 
. ra hes from the reſt. 


8 The | 


[ 10 TN | 
4. 75 Force by abi Pareteles co- || 
* among bene ariſes from 

Attraction, and is chang d many 
ways, according to the various | 
quantity of Contact. | 
I Thele Propoſitions being FR pre 1 
mis d, which the Mathematicians 
3 let us proceed to ex- 
plain the Doctrine of Chymiſtry. | 
Now this being an Art, which con- | 
Joins the ſaparate Parts of Natural 
Bodies, and which divides 'em when | 
= conjoin'd, and that for the moſt part. | 
= by the help of Fire, it may be conve- 
13 -mently divided into Two General 
Claſſes, (viz.)Diacris1s or Diſſoci- 
ation, and SVYNCRISIS or Compoſt 
ion. Tho' this Diviſion be retain'd | 

b by many, yet 'tis not agreed amongſt 
chem, what Operations belong to 
Fo <either kind; ſince what ſome place | 

in the Claſa of Diſſeciation, others 
43 refer to Compoſition. \ But we will 
=_ endeayour to ſhew a new kind of 
3 >. method 


*. 11 4 4 41 
method, and uſe Argu ments to prove 
the Reaſonableneſs of it. The chief 
therefore of the Firſt Claſs are Cal- 


cinution, Diſtillation, and Sublima- 
ion; of the latter are Fermentation, 
> | Digeſtion, Extraction, Precipitation 
and Cryſtallization. Theſe being the 
principal Operations, the reſt which 
are reckon d up in Chymical Au- 
chors are eaſily reduced to them; or 
at leaſt theſe being well underſtood 
and explain d, the Cauſes of the reſt 
may be clearly conceiv'd. 
— But before we enter upon 2 
1 Operations themſelves, it will not 
be amiſs to ſay ſomething of thoſe 
- & Subſtances, which ariſe 7 the 
| || Reſolution of Bodies, by the help 
|| of Chymiſtry; to the end that 
> | we may underſtand the Terms at 
4 leaſt, if not the Thin 23, which the 
Chymical Authors are ſo full of. 
| By the Force of Fire, Bodies are 
„ rodue d atheeinto liquid or dry Sub- 
| nee, 


1 A 
ſtances. The liquid, if ſharp, and 
not mnbuſible,” are call'd Spirits, 
which are nothing but Salts diſ- 
ſolv'd in Phlegm ; if infipid, go un- 
der the Name of Phlegm or Water. 
Of dry Subſtances, thoſe which 
affect the Taſt, and are diflolvable | 
in Water, are term'd Salts: Thoſe I 
which are Inſipid, have a double 
Denomination; for either they are | 
Volatile, and call? d Flowers; or fixt, | 
and then are ſtyI'd Earth, or Caput 
Mortuum. Oil or Sulphur with the 
Chymiſts, denotes not only Liquid 
Oils, but any Combuſtible Matter ; 
tho' they have alſo a Sulphur, which 
is not Combuſtible. 
After this manner the Parts, 
en Bodies are reſolv'd-into by | 


the help of Chymiſtry, are for 
the moſt part diftinguiſh'd and de- 
fin'd, which are taken accordingly 
for Principles by almoſt all that 
tre; eat f this Art. But how im 


properly 


Ts T 
; roperly this Nume:: is apply d to 

them, needs not now to be prov d 

at large. For you your ſelves me 


quickly perceive, that they ar 
r. Ineither to be found in all Beit 


nor incapable of being chang'd into 
one another. The bare Difference 
Jof Texture, which is the Effect of 
the Fire, produces all thoſe Sub- 
ſtances, which are vulgarly cry d 
up for Elements; juſt as the ſame 
# © Blood, when transfus d and ſtrain d 
through different Organs, conſti- 
rutes Juices which agree neither in 
; smell nor Taſt, nor ſo much as in 
Conſiſtence. TS 

3 It may be thought perhaps I 
1 4 cox to ſay ſomething of Acid and 
" | fhali, Words which are now in 
I every Bodyy Mouth. But I cannot 


to. them, as they are pretended to 

be repugnant and contradictory to 

one another: 2 4 ingenuouſſy confeſs, 
1 am 


— 


pretend to evince their Nature from 


Tut. 


Iam ſo * from comprehending | 
what theſe Terms really hgnity, | 
that I don't thoroughly conceive | 
what the Chymiſts themſelves wou | 
mean by them. For if they wou'd Wt 
have that an Acid which pricks | i 
and corrodes, and that which does « 
not corrode but prick, an Alkali; - 
there are Abſiaaks. which they J- 
will allow to be Alkalis, and at | 


the ſame time they _— deny ll 
that they are corroſive. Or it in 
mixing them with Syrup 2 V. iolets, 
they will call that Acid which 
makes a red Colour, and that an 
Alkali which cauſes a Green; there 
will. be many of both Sorts wifich ' 
produce neither Colour, nay and 
ſome which: occaſion a quite contra- | 
ry one. The ſame may be ſaid of 
Experiments, which are made with 
the Salution of Fitriol. Or if they 
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tipathy, we are not at. 


mortal atred nay: Ari 4 


an Acid 5 nd an lai, yet ſome- 4 
times both the one and the other I 
have no — Contention with ſome . 4 
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8 
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Alkali's with 5 Rali's: 
to zone Bod 


„%% compar d 


| L other, by: the very. fame W riters . 


J calld an Acid. So that in y ain 


we endeavour to fix the Boundaries 
te each kind. This I 


Cable & 
of Na 
I thoſe, : 


1 


Acids i 
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Urſuant to the Method pro- - i 
pos d, 1 ſhall begin with Calci- 
nation, which is ſuch a Separation | 
of Bodies by Fire, as makes em 

eaſily reducible into Powder; and 
for that reaſon tis call'd by ſome 
Chymical Pulverization. This be- 
ing ſcarce ever perform'd without 


Melting or Fuſion, both of em may 


be very properly treated of as the 
fame Operation, eſpecially ſince 
both of them are equally to be 
accounted for- from ond fame Prin- 
ciples. A TD MOV4 © VCU, TIL] Cs 


Bodies ene are Melt ed 


or 
put into Fuſion, (for thoſe Words 
ſignify the fame thing, tho' diſtin- 
guiſh'd by ſome) when of Solids 
- a they 


dome Fluids... 80 that if 
Cauſe of Solidity 
e ſhall eaſily underſtan 
lature of Fuſion. The Soli- 
dity, or what is here the fame 
:dneſfs of any Body, i. e. 
;. whereby it reſiſts. Sepa- 
1 iſcs from a mutual Cobefron 
And Coheſion is de- 
duc'd from, and is always propor- 


tionable o an Attraction, that ne- 


ceſſarily reſides in all Matter. Bu 
the 4 raftive Force being ſtrongeſt 
int of ontact, 18 LNe 

ythe Surfaces of the Parts 

BY. mly united, and yield 

more flowly to any Separation, in 


proportion to the number of Points 
they touch one another in: But 
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put into Motion 


Nature or Art, uidity "tak: 
place: And how this may be effected 
by the Force of Fire, 


is eaſie to 
conceive. For whillt tlie Particles 
of Fire inſinuate them Wes! into the 
Matter which is to be melted, N they 
fo break and ſeparate it, that ch 
is a much leſs Contact of Par 
conſequently a weaker Cohe > 
And this Coheſion may be 
weakened, by diminiſhing 
gree of Contact, as not to 
Parts from fliding over one another, 
or running into a a Fluid; 


into a Fluid 
a ins Digeſtor. 4498 


hatt e Pans or b podle may be 


ſo divided and ſeparated em mu- 


tua] Contact 


are facti % Which z 
their Fulton* For un! 


em at a greater diſtance from one 
another, arid thereby leſſen their 
mutual Contact, there wou'd be no 
Reaſon, Why they ſhouꝰ d expand 
themſelves into a larger compaſs. 
For we find a Plate of Iron, whilſt 
red hot, does not only increaſe in 
Bull but in Length too. The ſame 
thing may be obſerv'd in Calcining of 
Coppkr. In like manner roaſted Fleſh 
ſwells a little, eſpecially when the 
Skin is not taken off, as in Pigs. 
For in all theſe Aae the Par- 
ticles which the Fire has Nee 
1 take: üp a larger Space. 18410 
From this difference ak Colefion 
proceeds all that Variety we obſerve 
in the Fuſion: of Bodies: For ſuch 
as have a leſs Contact of Parts ſooner 
give way to the Fire, and ſome- 
times melt away by the warmth of a 
Vapour only; but others, which have 
a ſtronger Contact, are with diffi- 
be Geh d. Tis on this account 
5 C2 .# egetables 
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7 getables are very eaſily melted, 


Minerals ſlower, and Metals ſloweſt 
of all. And of the laſt, thoſe where- 
in the Contact of Parts is leſs, as in 
Tin and Lead, more readily give 
way ; but thoſe which. are more 
Compact, as Gold and Silver, are 
not overcome but with a violent 
Fire. Now if the Force of Cohe- 


fion was proportional to the Quan- *' 


. tity of Matter, or to the Wei 


ght of 


Bodies, we might from Staticks ac- | 


in Fuſion; for by knowing the Spe- 


cifick Gravity of a Body, we ſhou d 
then know what Force it requir d 
But becauſe the fame | 
quantity of Matter may be ſo va- | 
rioufly diſpos d, that in one Body | 
there ſhall be a much greater Con- 6 


to melt it. 


tact than in the other, tho the Gra- 
vity be equal, or even leſs, at the 
ſame time, therefore the Force of 
Cohefion cannot be eſtimated by 


2 


count for all the Variety which occurs 


g 
1 
K 
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for when the ſame Texture of Parts 
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Condit” For Load alhe more 
ponderous than all other Metals, 
except Gold, yet in the Fire is more 
eaſily melted than any other. So 
that it neceſſarily follows, that in. 


this Metal there muſt be a leſs Co- 


heſion, or Contact of Parts, how 
much ſoever it may exceed others 
in the quantity of its Matter. 
Bodies, 4 Fuſion, return a- 
gain into a ſolid Maſs, upon their 
removal from the Fire, and the 
Ceſſation of the Motion, which the 
Fire produced; becauſe their Par- 


ticles are brou ght nearer one an- 


other, by their Attractive Farce, and 
fo forc'd to unite. Such as conſiſt 
of Homogeneous and Unalterable 
Parts, as Wax, Gums, and the purer 
Metals, recover their ancient Form; 


remains in the whole Body, it muſt 


of courſe reaſſume the ſame Ap- 


C 3 pearance. 


T2 22 3 
pearance. But other Bodies, whoſe 
Parts, with reſpect to Denſity and 
Surface, are extremely different 
from one another, while ſome are 


carry d off, by the force of the 


Heat, and . are chang d, as to 


Figure or Poſition, muſt be forc'd 


to appear in another Form: For 
they can't recover their original 1 
Likeneſs, unleſs every Particle cou'd | 
reinſtate. it ſelf in that very Situa- | 
tion it had before; which may 
be hinder d infinite ways, as may 
eaſily be experienc d in Heterogene- | 


ous Bodies, ſuch as V egetables, and 
all Minerals, as likewiſe the baſeſt 
ſort of Metals. After this manner, 
every Plant is turn d to Aſhes; and | 
Fitriol, when all its Moiſture is 


dry d away, becomes Chalcantbum: 


e nn into T — and 
0 - e 
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And Clay, by the heat of the 


never loſe their Form; but others, 


74 3 + | 
FRI the difference wikeh 
18 + obſery” d, even in Homogeneous Bo- 
dies, A Liquefaction, is no way 
to be accounted for, but from the 
Changeableneſs of Surface in its 
Parts; for thoſe Bodies, whoſe parts 
conſtantly retain the ſame Surfaces, 


by having the Surfaces of their Parts 
2 d, have a different Texture, and 
put on another Appearance. 
Fluidity being in this manner ex- 
plain d, e may, without 
difficulty, be underſtood; which, in 
many Inſtances, is only i effect of 
a longer Liquefaction. For when 
the Fuſion is longer continu'd, not 
only the more ſubtil Particles jo the 
Body it ſelf fly oft, but the Particles of 


the Fire likewiſe 7 inſinuate them- 


ſelves in ſuch multitudes, and are fo 


diſpersd and blended throughout 


all. its whole Subſtance, that the 


B widieyy which was firſt caus d by 


C 4 þ the 


14 
the Fire can no longer ſubſift. From 
this Union ariſes à third kind of 
Body, which being very Porous and 
Brittle, is eaſily reduc d to Powder: | 
For the Fire having penetrated 
every where, into the Pores of the 
Body, the Particles are both hin- 
der d from mutual Contact, and di- 
vided into minute Atoms; ſo that 
they are eaſily reduc'd to the fineſt 
Powder. After the ſame manner 
Quickf tver expos d a long time to 
the Fire, is at length turn d to a | 
Calx. : 
Fire ſo divides and rarifies the 
Parts of Bodies, which are Calcin'd, | 
that upon a ſecond Fuſion they will 
yield much ſooner than before, as 
we Experience in the Calx of Lead; 
for the Force of Coheſion, which | 
ſhou' d reſiſt the Fire, is diminiſh'd. 
80 Copper and Silver, which conſiſt 
of leſs Volatile Parts, require a very 
| ſrong Fire to make them Fluid: But 


when 
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_ creaſe of the Weight it ſelf proceeds 


Crude Lead, if compar d to Hater, 


when they are Calcin'd with Sbli- 
ate, are melted down even with the 
Flame of a Lamp. In like manner 
Silver, in the Luna Cornea, which is 


made of the Chry/tals of Silver, Cal- 


ein' d with Spirit of Salt, diſſolves 


N like Wax at the Fire. 


This Separation, and Rarefaction 


of Bodies, is ſufficiently prov'd by 
the increaſe of We: ght, which is, 


during Calcination, owing to the 


Fire. So Lead, and all other Me- 
tals, gain in their Weight by Calci- 


nation; for if an Ounce of Lead be 
reduc'd to a Calx, by the Hame of 


Shirit of Wine, it will increaſe above 
a Scruple in weight. 

From theſe Experiments, tis ma- 
nifeſt, that not only the Parts of 


the Body Calcin'd are much broken 


and rarify'd, but that the very In- 


from the Fire. For the Gravity of 
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is as 1 11 to 1; but that of calcin'd 


Lead is as 9 to 1. So the propor- 


tion of calcin d Copper to Wa zer, is | 
but Ge 5 but that of Crude is 82. 


The Proportion of White Lead to 


pours. Lemery obſerves ſomething 


is increas d indeed by Calcination, 
but the Specifick is leſſen d; the 
Reaſon 4 which is this, That the 
Particles of the Body, divided by 
the Fire, and ſeparated from mu- 
tual Contact, are diffus d into a larg- 
er Bulk. But the Particles of Fire, 
which are much lighter than the 
Calcin d Body, being every where 


mix d with it, and diſpers d through 
1 its 


_- 
1 


Lead it ſelf comes out ſtill leſs, i. e. 
Subtriple. Four Ounces of Regulus 
of Antimony, if put in Fuſion for an 
hour and a half, will gain two Drams 
and a half; tho in the mean time a 
multitude of Effluvia go off in Va- 


like this in diſtilling Spirit of Sa- 
turn. Hence the Abſolute Gravity | 


Wits Pores, leſſen the Specifick Gra- 
vity, and increaſe the Abſolute. 
But however the Particles of Bo- 
dies are divided and ſeparated by 
Calcination, ſo as to be depriv'd of 
their ancient Appearance, yet many 
Meral, and ſome Minerals, whoſe 
Parts are moſtly Homogeneous, 

don't ſeem to loſe their Nature 
with their Form. For Gold, Silver, 
and 2wickþfver, cannot be ſo de- 
I ftroy'd, by all the Calcining imagi- 
nable, but that they may with 
very little trouble be reviv'd. So 
cout of Salt of Tin, the Tin it ſelf 
may be extracted again; Nay, the 
4 Calx of Lead, the moſt impure of 
all Metals, returns with eaſe into 
its original Form. Thus too, not 
only the Regulus, but the very Sub- 


ſtance of Antimony, may be drawn 
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both from the Calx and Glaſs of 


Antimony, So that Calcination is 


but imperfectly pertorm'd in ſuch 


Bodies, 


[8] 


Bodies : : for a great many Particles | 
ſeem to be ſo little chang'd and de- 


ſtroy d, that as ſoon as ever they 


are let looſe from this Artificial W£; 
Combination, they reaſſume their 
Proper and Natural Figure. Nei- Y} 
ther ſhou'd we omit taking notice YI 
of what is of the greateſt moment | | 
in all Calcination, that thoſe 7 


Particles, whoſe Attractive Force is 
ſtrongeſt, and which contribute moft | 


to the Coheſion of Bodies, when 
Calcining, fly off, and evaporate | 
during en So that if « | . 
great Quantity of ſuch Particles 
ſhou'd evaporate, another Body of | 


a very different Form may ſucceed. | 


For in melting Lead, we ſee the | i 
Fumes riſe in ſuch a prodigious | 


Cloud, that at length they leave 
behind nothing but a Calx, which. 


has no manner of Reſemblance with 
that Metal. On the other hand, 


af Gf and 5. oer be calcin'd after 


the 


* I 
N 


* — 


yet they ſtil 


e common marked, 


Wretain their ancient Form, becauſe: 
i ſcarce any of the Particles paſs off 
1 Yin Vapour. And indeed the Cor- 
r ¶puſcles, that exhale in a Calcining 
Fire, are ſuch as have the largeſt 
e Y Surface, and leaſt Gravity. There- 
fore Qicłſilver, whole Particles we 


| I know are form'd-in a quite contrary 


manner, is with the greateſt dien 
I reduc'd into a Calxæ. 


But nothing can more confirm 


© | the Account we have given of Cal- 


4 cination, than the Arguments which 
are drawn from the Operation it 
t ſelf. For, in order to its ſucceed- 
ing well, we many times /#;r the 


Body this is to be calcin'd with a 
— or elſe mix it with ſome- 
thing elſe. The Deſign of both 
theſe Methods is to 1 the Par- 
ticles cohere leſs to gether, and to 
yield more eafily 'Tis 


evident, from * has been: ſaid of 


2 er 
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Copperand Si 0 er, * anch ſooner 

they melt by the heat of the Fire, \ 
when Suablimateè is added to em. 
The Reaſon of this Phenomenon may 1 
be | deduc'd from the Nature of 
Nick flver, out of which Sablimate Y 
is made. It is manifeſt from Ex- 1 
periments, that ich ſilver will rea- 
dily unite with almoſt any Body; 
which plainly proves, that it has 
a very ſtrong Attractive Force. 


Therefore theſe Particles, when 
mix'd with Copper or Silver, inaſ- 
much as they exceed in an At- 
tractive Force, cauſe the Particles 
of either Metal to attract one an- 
other leſs; and by that means the 


Force of an which was before 


in the Copper or &i wer, is abated, 
and grows weaker. For the greater 
the Ennergy of Attraction in the 


the Metalline Particles 'diminiſh'd. 


Qvickfilver- is, the more is that of 


Hence when upon the Addition of 
a Wick- 


„in theſe: Metals is leſſen'd, they 
will be the more eaſily brought to 
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Nuicl 7 loer, the Hoke: of Cohèſſom 


Fuſion. What has been id of 
Mercury, holds good in Salis. For 


2 ¶ Sulphur, becauſe it abounds with 


Saline and very Attractive Par- 
ticles, performs the ſame thing 
in the Calcining of Copper, and in 
the Making of Crocus Martis ; for 
by the admiſſion of theſe Sulphu- 
reous Particles, the Fire is not only 
augmented,” but the very Texture 
of the Iron it ſelf is divided and 
open d, in the manner we have 
ſhewn, and melts down in Drops. 
This Calcination of Iron, the Chy- 
miſts have given a peculiar Name 
to, and call'd it Granulation. For 


theſe two Metals have this fins 


gular Property, that unleſs mix d 
with 8 wiphur, or ſome ſuch thing, 
they can t eaſily be put into Fuſion. 


II Is ca the ſame Reaſon Iron is 


Calcin 'd 


. A 
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1 VC 
Calein d with Sal Armoniac, in ors Ml: 
der to Extract Mynfi&h's Tincture: | 
So the Glaſs of Antimony, and Cro- 


cus Metallorum, are calcin'd in a 


"TI 


much ſhorter time, if you add ei- 


ther Common or Bay Salt. Like- 2 5 


wiſe Gold and Silver cannot be re- 


duc'd into a Calx, if the Texture 
of the Metal be not open; d by 


ſome Saline Spirit, or Mercury; for 
which Reaſon the Refiners uſe Bo- | 
rar, and other Salts, for the quicker |: 
melting of the Oar. Laſtly, The | 
Uſe which Calcination ſerves for, 
agrees exactly with what we have | 


5 
"28 


x". 208 


advanc'd : for Bodies are firſt Cal- | 


cin' d, that they may be the better | 
fitted for other Operations. There- 


fore we calcine Vitriol, that the 


ſtill'd from it: And we melt Tar- 
tar and Tron, that we may extract 
their Tinctures by Digeſtion. For 
by Calcination the Particles of = 


D and 9p irit 1 be the eaſier Di- 


| I cation; which Word is properly 


proceeds t the Homog 


1 dies ws made to nk much more | 


looſely 1 with one another; and upon 


chat account, become more conve- 


nient for any manner of Uſe. 
To Calcination, belongs V. frißt 


apply d to thoſe Bodies, that are 


a 1 Pellucid, like Glaſs, after the Calci- 


nation is over; to perform which, 
a longer and more vehement Fire is 


requir d. Therefore in the making 


of Glaſs of Antimony, a previous 
Calcination is neceſſary. From hence 
eneous Texture, 
which is as Eſſential a Qualification 
in Pellucid Bodies, as a Rectilinear 
Poſition of Pores. For by the ap- 
plication of Fire, the Heterogeneous 
and more Volatile Corpuſcles are 


diſſipated, which, by the infinite 
Number of Refractions they make, 


very much weaken, and almoſt ex- 


tinguiſh the Rays of Light: Thoſe, 


in the mean while, which partake 


of 


188 


of the ſame Nature, i. e. 4 which 
are denſe and fix'd, being left be- 
hind, - unite cloſely t m_— : off 
that there being a like — 1 
tion of Parts, on every ſide, which 
way ſoever you expoſe it, this cal- 
ein d Matter equally attra&ts and 
tranſmits the Rays of Light. Thus 
by a long Fuſion, which throws off 
the lighter and more droſſy Par- 
ticles, Common Glaſs is rig 4 
This account of Vi tri ſication, 28 it } 
confirms our Method of Reaſoning, |! 
ſo tis alſo evinc'd by Staticks. For, 
upon Examination, you'll find, that 
Common Glaſs — exceeds in Gra- 
vity that Mixture, out of which it 1 
js made. Likewiſe . Experiments, 
which are made to ſhew the Spe- 
Et = Soda, Thick is calld Cali, runs very freely f 
into a Glaſſy Subſtance, by bare cineration ; Þ 


for that Plant abounds with a quick and pun- 

gent Salt, ſo that I could extract a great quan- 

_ tity of a very ſharp; and almoſt cauſtick Juice, 

without Fire, from the Spaniſh Soda, eſpecially 
that which grows near Alicant. 

cifick 
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pr ove, that Glaſs of Antimony is hea- 


vier thay n Antimomy it ſelf ; becauſe 


the li lter Parti des evaporate du- 
ring Calcination. 

Decripitation, and Detonation, 
are by the Chymiſts commonly þ 
under Calcination; ; the one is almoſ 
peculiar to Common Salt, the other 
to Mitre, when they are mix 'd with 


Sulphureous Minerals. But they 


multiply Words to no pu rpoſe, ſince 
there is no manner of difference in 
the Operation. For however Sale 
N and Mitre bounces, during 
the Operation, (by reaſon of the Ra- 
refaction and Impetus of the inclos'd 
Air) ſtill each of em is calcin'd 


after the ſame manner. There is 
alſo- another Sort, which is made by 


Men} uums; but becauſe this is 
more properly call d Corroſion, we 
ſhall refer it to its proper place. 


cißck Gravi ity of Bodies, plainly * Tab. 2. 
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1 546 muſt be born upwards by 
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7. 


The Third Lecture. 
Of Diſtillation. 


Li ation, oras others perhaps J 

not impro perly call it, Hu- 
mid Sublimation, is the Aſcent and 
Elevation of Particles which after- || 
wards deſcend again in the form of ? 
Drops. : 


| This Aſcent of Fluids i 1s chiefly 
promoted two ways; firſt, upon 
account of their Specifick Levity; 


and ſecondly, by Impulſe. 


The firſt way of Elevation is 
manifeſt from this Lemma, (viz) | 
That Particles of Bodies, which 257 
in any Fluid, if they are Specific 


Fluid. Therefore fince DiPitar Li- 


quors are carry d upwards through 
che Air, we are to enquire how they 
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Y can be made ſpecifically lighter 


— 
2 
4 io 


chan the Air. Now a Fluid may 


when under a larger Bulk, it has 


an equal, or a leſs Gravity, Ac- 
FJ cording to this Proportion the Bulk 
of the Fluid ought to be increas d in 


nothing but th 


23 Di/illation: And how eaſily, by the 

help of Fire, it may be increas'd, or, 
which is the ſame thing, rareſy d, 
one who is but tollerably vers d in 
© 11 Phyſicks may comprehend. And 
4 whoever has but obſerv'd a Ther- 
:nometer, a Cupping Glaſs, or Boiling 
Mater, muſt be ſenſible, how great a 
quantity of Air, or poſſibly, of ſome 
more ſubtil Matter, there is eon- 
tain'd in almoſt all Fluids, and 
what a Force there is in Heat to 
rarefie it: At leaſt, thoſe prodigious 
Fumes, which riſe in the Receiver, 
upon Diſtilling Vitriol, do ſuffici- 


ently prove it. For Rarefaction is 
e ſame quantity of 
„ 


Matter 


> 
* 8 * 
1 q 
RG 
SE 


this matter; we are now only to 
find out, what Proportion of Rare- 
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rarefy d to almoſt an infinite degree. 
Having gone thus far, in explaining 


faction is ſufficient to produce this 


Specifick Levity. And, that the 


matter may be ſet in a clearer 
Light, let us begin with the ſimpleſt 
Bodies, and take our firſt Inſtance 


from Water. "Tis known by Com- 


putation, that the Proportion of 
the pecifick 1 of Pater, 
to 


Matter diffus d into a greater Space; 
ſo that the ſame Weight remains, 
tho the Bulk grows much larger. 
From whence tis plain, there muſt 
be a greater Number of Pores in the 4 
rarefy'd Body, which are either in- 
til void of all Matter, or at leaſt i 
of ſuch Matter, as hath any conſi- 
derable Gravity. A very clear 
Inſtance of this we have in the Air 
it ſelf, which we know, by Experi- 
ments of the Air Pump, has been 
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Ito that of ih; is ien more 
„chan 800 to x. Since therefore 
Similar Spheres, or Solids, are as the 
t Cubes of their Diameters, and the 
Specific Gravity decreaſes recipro- 
- Fcally, in the very ſame Proportion as 
t the Cubes of their Diameters increaſe, 
in order to make a Particle of Vater 
I lighter than a Particle of Air, no 
more is neceſſary, than to rarefy it 
I till its Diameter become Ten times 
n 3 which in this caſe is but a 
very ſmall degree of Rarefaction. 
g For the Cube of the Diameter, in a 
o Particle ſo rarefy d, is 1000. If the 
Diameter be made Eleven times 
s greater, the Cube will be 1331; 
and if Twelve, 1728. So that Water, 
ruhen rarefy d but Twelve Degrees, 
ſt Þ will be above doubly lighter than 
Air. And if the Rarefadtion be 
- | carry'd on farther, we can eaſily 
ff. | colle&, from the increaſe of the 
„ Numbers, that a Particle of Water 
0 A D 4 may 
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may be made almoſt infinitely lighter | 
than Air. And that we may — J 
this a little nearer to our preſent 
Pu rpolc e, tis manifeſt, that the Ele- 4 
vation of Bodies, equally fluid and 
he avy, 18 always proportionable to : 
their different Aptitude to be rare- 
fyd; that is, they aſcend quicker |! 
upon the Application of any Force, 
the more Suſceptible they are of 
Rarefaction; but in Bodies, whoſe 4 


Aptitude to be rarefy d is equal, 


min d by their Specifick Gravity: 


that We time of Elevation, in - 
dies diſtill'd after this manner, is in a 


the time of Aſcent is to be _ [2 


W 
IH 


Compound Proportion of their Rare- | 
faction and Specifick Gravity. This 


but to Experience, without whic 
Theory alone is not to be regarded. 


For by the ſame Degree of Heat, 
Spirit of Wine, Spirit of Sal Arme- 


niac, prepar d with ist Lime, 


exactly agrees not only to Theory ; N 


I - 0 
var: | 2 Diſtill d 
5 | « 


"Toy" 


Diiſill. d ” aters; the Gravity of all 
which is leſs, ata their Rarefaction 


more eaſie, than of common Pater, 


are drawn off proportionably ſooner 


1 by the Retort. On the other hand, 


Acid Spirits, ſuch as the Spirits of 
Halt, of Witre, and of Vitriol, tho 


they begin at firſt to riſe more 


readily, yet require longer time 
to carry em off into the Recei- 
ver, than Water it ſelf does. For 
tho' the Rarefaction of Water be 
leſs, yet tis not ſufficient to anſwer 
to the Gravity of thoſe Fluids. Af 
ter the cg manner the Particles 
of J egetables and Animals, whoſe 
Texture is rarer, and conſequently 
makes em ſpecifically lighter, more 
eaſily aſcend, than the Particles 
of Minerals or Metals. We may 


| here alſo obſerve, that a Body, 
when di/til[d, is always thinner and 
more ſubtil, than the Crude one, 


from which it was diſtill d. 80 
Roſe 


® Tab. 3.* Gays d the Fire * 


| Roſe Water has a leſs Conſiſtence, 
than the Juice of Roſes, and is leſs 
ponderous ; and thus Re&ify'd Spi- 
rits have a leſs Specifick Gravity, 3 
than thoſe which have but once 


But the Caſe is otherwils, hc * | 
we ule Abſtruction in Diſtilling: For 
Inſtance, Diſtilld Vinegar is heavier 
than Crude; for in this Operation 
we leave a Liquor behind ſaturated 
with Saline Particles, whilſt all the 
Phlegmatick Part, whoſe Gravity is 
leſs, is carry d off. The fame thing 
we conſtantly obſerve in what they 
call the Depblegmation of Acid 
Spirits. £ 

II. Not only SPecifick Loviey 3 1 
to elevate Bodies in Diſtillation, but | 

an 1 Bxrernal — alſo may cauſe 
lei The Impulſe, which 


we te to FR with in this place, 
comes from the Fire; whoſe Par- 
ticles, tho' they are extremely ſmall 
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godies much heavier than them- 
ſelves, by acting upon them with 
Ya certain degree of Force. For 
ſince the Moment of a Body, or that 
¶ Force by which it acts upon another, { 
is in a Compound Ratio of the an- 3 
J :ity of Matter, and the Celerity ; the , 
Celerity may be ſo increas d, as to 
give a ſufficient Force to the Body, 
tho the Quantity of Matter in it be 
never ſo ſmall. Let us therefore 
ſuppoſe ſome heavy Body to de- 
ſcend with no other Moment, than 
what it receives from its own Gra- 
vity; in this caſe then the Air, 
which is much lighter, may be 
mov'd with that Celerity, as not 
only to ſuſtain that Body, but to 
mount it up higher. An@+-the 
more rapid the I-mperus of the Air 
is, or the Surface of the Body more 
diffus d, the higher and ſwiſter = 
8 e 
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the Elevation be: Juſt | as we ſee 
Sheets of Lead are ſometimes torn i 1 


550 N b 
ry d aloft through the Air. In like | 3 


manner Fire, cho it be a Body made 1 


up of very minute Particles, may 


be mov'd with that Rapidity, as 
to acquire and communicate what 
Force you pleaſe towards removing 
any Obſtacles. And this we daily |] 
Experience ij in innumerable ax I 
ces, but in none more than in Gu#- | 
powder. When therefore the Mo- 
ment of Fire is augmented, in the 
Manner we have Explain'd, ſo as to | 
exceed the force of the diſtilld Bo- 
dy, it will remove it from its for- 
mer Situation; or what is here the 
ſame thing, becauſe the Direction 
of its Motion tends upwards, will 
carry it up. Thus Particles, ſpecifi- 
cally heayier than the Air, which is 
contain' d in the Retort, as we know 
thoſe of Acid Spirits are, aſcend by 


ol more 


E mote violent Impulſe of the Fire 
Ius d in Oiſtillation. 
Another thing, which 'contri- 
Ybutes very much to this Purpoſe; 
is, that the ſame Quantity of Mat- 


I ter is elevated ſo much the eafier, 


in proportion as the Surface is en- 


arg d; for the more there is diffus d, 


the more Particles of Fire it re- 


ceives; and ſo, having this united 


Force to drive it up, it more eaſily 


| : aſcends. So that by the ſame De- 
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gree of Fire Bodies will not equally | 
riſe, tho they be equally heavy, if 


there be that difference in their Sur- 
fac es we have been ſpeaking of. 


The Air alſo has no ſmall ſhare 


in this buſineſs of Inpulſe; for be- 
ing rareß d by the Fire, it is not 
only impell'd upwards it ſelf, but 
carries other Particles up with it. 
And we may learn by a very fami- 
liar Experiment, what Jinpetus Bo- 
dies fo rarefy d exert, Water, for 
75 Inſtance, 
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Inſtance, | over a Fire cannot be 


hi 2 but to a certain' Degree ; : for ( 
once well boil'd, it can I 

never be made hotter; yet the ſame 
Water, a if 1 1t-. N 
Digeſtor, . i exceſlively; hot, 
And if a piece of red-hot- be | 
into cold Water, it will occa- | 


ſion much the ſame. Exploſion,” as 
we obſerve in Gunpowder. But no- 
thing does ſo plainly ſhow the orce 
of rarefy d Air, as the Engine by 
which Mr. Savery has taught us to 
draw up Coals out of the Pits. 
Whoever conſiders well theſe Three 
things, and what may be effected 
by them, viz. Sperifick Levity, an 
Inpelling Force, and the Extent of 
the Surface, and hov 'S, 
and in what Proportions all of them 
may be chang'd, will very eaſily 
account for all the Variety, which 
is found in this Proceſs of Dif: 
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Inpulſe concurs too; for the Fire 
ſequally does both at the ſame time: 
80 chat a leſs degree of Rarefackion 
is ſufficient to elevate Bodies, than 
I what we before aſſign d. But in 


I] 
It inuft be obſerv d;i that wheres 


lever Spetifick Levity, or Rare faction, 
has any place in Diſtillation, there 


: [thoſe Bodies, which are rais d by 


„ Impulſe, tis not neceſſary that Rare- 


¶Vaction ſhou'd concur; for ſometimes 
chere is no Rarefaction at all. There 
is alſo another difference between 
Rare faction and Impulſe, that very 
much favours our account of D:i/til- 
lation, that a more gentle Fire may 


ſerve for Diſtilling ſuch Bodies as 


are elevated by means of their Rare- 


I /afion : : But thoſe, which are rais d 
| by J. mpulſe only, IN A very 1 in- 
tenſe Heat. 

As to what concerns as different 
Method of performing this Opera- 
tion; there are generally two ways 


we uſe in Diſſtillation. For tis ei- 
ther Right, or Obligue; the latter 
is done by the Rerort, and the for- 
mer by the Alembick. There is but 
little difference in the Manner of 
both theſe, excepting only that the 
Right Diſtillation has this peculiar 
Property, that whatever is Diftill d 

by it, is form'd after the Reſem- 
blance of Rain. For as the Watrry 

Vapours, drawn by the Sun's Heat 
from the Earth and the Sea, and ſo 
rarefy d, as to become ſpecif callyſ 
lighter ** Air, aſcend, and are 

condens d into Clouds; * ane. 1 
wards, growing heavier than the 
Air, deſcend by their own Weight, 1 
and fo diſtil down by Drops in the 
form of Rain. So the very ſame 
Reaſoning holds in the Alembick. 
The Fluid Particles of the Body in 
Diſtillation are, by the Force of the 

Fire, as has been explain d before, 


preſs d out and . upon the 


account 
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„count of the Rarefacrion and In. 
r ¶ yulſe they undergo, to the top of 
r-the Aembick, in the form of Va- 
it pours; where being reſiſted and 


Fn - 


of repell'd, and condens'd by the ex- 
ie ternal Cold, they ſo unite with one 
ar another, that by the Force of their 
d Specifick Gravity, they deſcend 
n- along the Internal ſides of the Mem- 
ry ick, from whence they are convey d 
at into the Neck, as it were through a 
ſofCanal. The ſame Explication is to 
ly be apply'd to Oi of Sulphur, made 
re by the Bell. In diſtilling Oils, and 
r. ſometimes Spirits, they apply to the 
he Neck of the Alembicb, a long Pipe, 
at, turning and winding like a Serpent, 
he which, by paſſing through a Veſſel 
ne of Cold Water, keeps the Vapours 
ck. from flyin · off, and condenſes them 
in ſooner into Drops. 
hel There is another ſort of D;/tilla- 
re, I tion mention'd by Authors, which 
he is by Deſcent 3 where, when the Par- 
int E _ tickes 


n 


tieles of the Bodies are re ſeparated wy 3 
the Force of the Fire in the oo i 
Veſſel, ſuch of em, which are more 1 
fluid, diſtil into the lower Veſſel: 
Familiar Inſtances of which we — 
in exrracling Pitch, and making 27% 
Water. But becauſe tis almoſt I 
| baniſh'd from the Ghymifts Elabo- 
ratory, we {hall not om er it in 
this place. 43 
But the Reaſon why ſometimes 3 
the Right, and ſometimes the O5= 
ligue Diſtillation is moſt convenient, 
muſt be deduc'd from the Nature 
and Texture of the Body, which ib 
to be diſtill d. Night Diſtillation i 
us d when the Texture of the Body 
is ſuch, as allows of an eaſie Aſcent: 
Of this laſt kind are 7, egetablery [ 
Other Subſtances, which conſiſt off 
heavier Particles, give way but dlowhf ) 
to the Fire, and cannot be rais'd to 
the Top of the Alermbick ; ſuch are 
almoſt al M. inerals and Metals; hk 
thele 


theſe the 


L 51 
therefore are only capable of 
Oblique Diſtillation. 


The Ri ght, being the more gentle 
Operation, belongs to thoſe Bodies 


only, which are eaſily rarefy d; but 
the 02/:9%e is deſign d for the moſt 


part for ſuch as can't be elevated, 
without a ſtrong Impulſe; which ac- 
cordingly is the only Diſtillation, we 
make in the R everberatory. 

We may obſerve in Diftillation, 
what dom or never happens in 
Calcination, that the diſtill'd Matter, 
tho' drawn from ſolid Bodies, ſuch 
as Vitriol, Hart Horn, and Bones, 
never returns into its former State, 
but continues in the form of a Fluid. 
Any one that reflects upon what has 


been ſaid concerning Coheſion and 

1 Fluidity, under the Head of Calci- 

nation, will eaſily underſtand what 
Cauſe this may be aſcrib d to. For 


in Diſtillation, not only the finer Parts 


are 2 from the groſs, but they 
E 2 are 


1 


are entirely abſtracted from the Uni- 
on of others, and lie in a Body by 
themſelves. So that the Diſtill'd i | 
Liquor, being nothing elſe but a 1 
Collection of Fluid Parts, muſt | q 
always of neceſſity retain its Flui- 3 
ay. A 
I doubt notbut you have obſerv'd, | 
that there is a difference in the Ele. 3 
vation of the Phlegm, which in ſome } 
Experiments riſes before the Spirit, 
and in others after it. The one is 
remarkable in diftilling the Acid 
Spirits of Vitriol, Salt, and Mitre; 1 | 
the other in diſtilling Burning and | 
Urinous Spirits, as thoſe of I ine, and 
of Sal Armoniac. Tho the Reaſon || 1 
of this Variety may be deduc'd from | 
what has been ſaid, yet it may not 
be amiſs juſt to touch upon the —_ 
plication of it here. Now this | 
ariſes intirely from the Specifick | 
Gravity of the Fluids; for if we 
make the Rxperiatentt, we ſhall find | 
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Pz is - ſpecifically lighter than 
J thoſe Acid Spirits, and heavier than 


the Urinous and the Burning. Since 74. 3. 


therefore the Levity of Bodies cauſes 
them to aſcend ſooner, it is ve 
plain why there ſhou'd be ſuch Va- 
riety in the aſcent of Phlzgm. Nor 
does it any way contradict what we 
have advanc'd, that in the Di/tilla- 
tion of Animals, as of Hart's Horn, 
J pers and Human Skull,the Phlegm 
comes off before the Spirit, tho the 
2 Siri is lighter than the Phlegm. 
For we muſt take notice, that the 
2 Salts and Spirits of Animals, thoſe 
, eſpecially Which are contain'd in 
Bones and Horns, are lock d up and 

1 confin'd in certain little Cells, which 
muſt be firſt broke open, before they 
can be at liberty to aſcend. But 
the Phlegm being diffus'd every 
N where, even in the Superficial Parts, 
is ſooner drawn out, and carry d 
. by the Fire, tho' it has a greater 
- E 3 Specifick 


Tb. 1. 


Tab. 2. 


ſtrong. For this reaſon it is, | 
e more thoſe 0⁴ lege Li GUS are | 
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And the Truth of this 18 on 2 
from the Second Diſtillation of theſe 1 
Spiri fs, which is call'd Re& ification, 1 
for here the Spirits riſe before the 


Phlegm, being freed now from thoſe 
Cells, which — d them before. 
In Oils, tis very particularly 
obſervable, that tho they be much 
lighter than Water, and boil and 
rarefy ſooner, yet (contrary to what 
is generally deliver d) they are not 
ſo ſoon elevated by the Retrort. 
But this depends on the various 
Texture of both; for the Globules 
of Water coh ere more laxly, and 
therefore more eaſily ſuffer them- 
ſelves to be 3 But the 
Parts of Oil are fo tenacious, and ſo |} 
link'd to one another, that they 
cannot be divided, and carry d up- ' 
wards, unleſs the. Impetus be very | 

that 


depriv d | 


3 
/ 


= depriv' 'dof - their 0:1, gr” ſo much 
che more facility they aſcend, as we 
Y Experience in the Spirit 4 Wine e and 
Jurpentine. 
The Uſe of Difillation 18 — 
enough known; namely, that the 
Liquid Parts may be ſeparated from 
the more Compact, whether they 
come out in the form of Oil Pplegm, 
or Spirit. But as to what concerns 
the Apparatus, in this Proceſs, and 
the Mixing, as we ſometimes do, 
another Body with what is to be 
bDiſtilbd, will come more properly 
under our Conſideration, when we 
treat of the Doctrine of Sublimation. 
In the mean time, you will be bet- 
ter able to judge of the Truth of 
what has been ſaid, if you conſult 
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The Fourth Lecture. 


Of Sublimation. 1 


Ulimation differs very little 
from Diſtillation, excepting | 
that in Diſtillation only the Fluid 
Parts of Bodies are rais d, but in 
this the Solid and Dry; and that 
the Matter to be Diſtill'd may be 
either Solid or Fluid: But Slima- 
tion is concern d only about Solid 
Subſtances. 55 1 
There is alſo another difference, 
namely, that Rarefaction, which is 
of very great uſe in Diſtillation, has 
hardly any room in Sublimation; 
for the Subſtances, which are to be 
Sublim d, being Solid, are incapable 
of Rarefaction; and ſo tis only Iin- 
pulſe, which can raiſe them. It be- 
ing therefore pulſe alone, which 
is 
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is the cauſe of the Aſcent of Bodies, 
we are now talking of, the Nature 
Jof this Operation may be clearly 
deduc'd from what we have faid 
concerning 1 mpulſe. 
q However, it may not be 1mpro- 
| per to enquire a little more nicely 
into the Reaſon of ſuch a Diverſity 
in the Elevation of Bodies, why 
L ſome do aſcend with a gentle Heat, 
and others are not to be rais'd with 
¶ the moſt vehement Fire. And ſuch 
- [Jan Enquiry will more properly 
] FJ come in here, becauſe this Head 
contains all the buſineſs of Yolatility 
and Fixation, concerning which ſo 
much has been writ by the Chym Nr, 
and ſo little to the purpoſe. 
Fixt Bodies are ſuch as abide the 
Fire; Volatile, ſuch as not being able 
to endure the Fire, are rais d by the 
- Þ Force of its Heat. We will there- 
fore begin with the firſt, and explain 
kJ the Manner, how in volatile Sub- 
8 | | 5 ances, 


cd = 


'F 58 1 "II 
Pances, * ſeem to be of the 
fame Nature, there happens to be 
ſo great a Variety and Difference of 
Elevation. 
The cauſe of this 1 and 
Aſcent 1 in the Particles of Bodies is 
to be aſcrib d to the Fire, not only 
on the account of Impulſe, but of 
another Property the Fire has, 
namely, to inſinuate it ſelf into all 
the Interſtices of theſe Bodies, and 
thereby break the Coheſion of their 
Parts, ſo that they are at laſt di- 
vided into very ſmall Parts, if not 
into the ſmalleſt, which Art can re- 
duce them into. Particles thus ſe- 
parated and divided, loſe much of 
their Gravity, as we took notice of 
before. For the Gravity of the ſame 
Particle decreaſes in the ſame Pro- 
Portion, as the Cube of its Diameter 
3s leflen'd. Let us therefore take 
a Body, whoſe Diameter is 12, and 


its Gravity 12. It chen its Diameter 
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be made leſs by 1 (vix. 1 1.) 
the Gravity of that Body will be 


only 92, or thereabouts: For 133, 


which is the Cube of the laſt 


9 Diameter, bears the ſame propor- 
tion to 94, which 1728, the Cube 
„of the firſt Diameter, * to 1 2, 
f the Gravity of the Body. But if 
„che eee be reduc'd to 10, the 
5 Gravity will but juſt exceed 6; and 


if it is diminiſh'd half, that is to 6, 
then the Gravity will be leſs than 2. 

80 that very minute Corpuſcles, 

when their Diameter is leſſen'd as 

much as may be, have ſcarce any 

Gravity at all. Therefore when 

once they are divided after ſuch a 

manner, as we have deſcrib'd, they 
are very eaſily ſublim'd. 


Nor does there only a decreaſe af 


Gravity follow from this Diviſion of 


the Nele of Bodies, but there 
is another ching too, which is the 
reſult of it, that conduces very 
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from Gravity, only as the Square of 


the Diameter is leſſen d. To look back iſ 
therefore upon what we have ſaid 
above, where the Gravity decreaſes i 
in ſuch a Sertes, as is expreſs d by | 
the Numbers 1728, 1331, 1000, 
we ſhall find the Diminution of the 


Surface will obſerve this propor- 


when upon reducing the Diameter i 


to 6, the Gravity will be leſs than 
2, the Surface, will ſtill amount to 
36. So that tho' the Gravity of a 
Particle be ſo leſſen'd, as to be re- 
duc'd almoſt to nothing, yet there 
will be Surface enough left, which 


which we have drawn from the 
Largeneſs of the Surface, and which 
we have explain'd -by Calculation, 


$a 
LW 


will ferve to raiſeit. This Argument, 


much to a the Aſcent: and 7 
that is, the Variety of their Su. | 
faces; For the Surface of a Body | 


decreaſes in a very different manner | 
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nay be demonſtrated, as it were to 
Benſe, by the following Experiment. 


f Water be pour d upon the Filings 
ef Iron, and a little Oil of Vitriol 
dropt upon it, a Fermentation will 
preſently ariſe, and you'll fee that 
the Globules of Air, in ſtriving to 
diſengage and extricate themſelves, 
vill carry up with them ſome of the 
Particles of Iron to the Surface of 
the Pater. This can happen upon 
no other account, but that the Pro- 
portion of Gravity in the Filings 
Iron, is very ſmall in reſpec to th 
| largeneſs of their Surface, . there- 
fore Iron is forcd upwards by a 
Body, which is a great deal ſp ecifi- 
cally lighter than it ſelf. But how 
much this muſt contribute to a more 
quick Aſcent, has been in general 
explain'd already, and will be much 
more evident to our Senſes from 
the Sublimation, Camphi re, Benzoin, 
and Arſenic, whoſe Particles as they 
Y cohere 
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Reaſon diffus d into a larger Sur. 
face ; upon which account they are 
the eaſieſt to be ſublim'd of any; 
Nay, theſe Solid Particles, upon 
account of their Surface, will ſooner 


aſcend than ſome Fluids. So Flower. 


of Sulphur riſes ſooner than Oil, not 
only that of Vitriol, but any other, 


tho never ſolight. By this Contri- 


vance of Nature, viz. that the Gra- 
vity of Bodies decreaſes in a Trip/:- 
cate, but their Surface in a Duplicate 
Proportion of their Diameters, it 
comes to paſs, that Bodies, which 


have a very different Gravity, may 


be rais d with the very ſame Fofce. 
Thus the Salts of Animals, as of 
Hart's Horn, Human Blood, of Vi- 


pers, &c. being compos d of very mi- 
nute Corp uſcles, as We find by Ex- 


perience in d;/ti/[ing them, do eaſily 
aſcend, becauſe the Surface in them 


is not leſſen d ſo much as the Gra- 


/ 
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viey is. And the Salis of Vegetables, 
Jas of Tartar, and Balſam, &c. which 
are of a more cloſe Texture, by 
I reaſon of their large Surfaces, are 
I without much difficulty rais'd. The 

Corpuſcles alſo of Minerals and Me- 


er tals, tho very compact and heavy, 


deduce the Reaſon of all that Va- 


do in ſome meaſure give way to the 
| Fire, and are capable of being ſub- 
lim'd. In all theſe Inſtances the 


breadth of the Surface, which ex- 
poſes the Particles more to the Im- 


petus of the Fire, is the reaſon why 


they are rais d with as much eaſe, 
as if their Gravity had been leſſen'd 
by. diminiſhing their Surface. So 
that Particles, tho' never ſo diffe- 
rent in Weight, may be equally 
rais d by the ſame degree of Heat, 
if the Proportion of their Gravity 
be reciprocal to that of their Sur- 
faces. From what has been thus 
at large explain d, we may eaſily 
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riety, * we obſerve in the Vo- ö 
latility of Bodies. As for Fixation, 
we tin not ſay much of it, ſince it 
is owing to juſt the contrary Cauſes. | 
For he that thoroughly underſtands, | 
why ſome Subſtances can be Sub- 
lim d, muſt of courſe, at the ſame |. 
time, apprehend why others can't. 
It will not be thought, I believe, 

a Digreſſion, to ſay ſomething con- 
cerning Mercury. Which, tho the 
Bulk of its Particles be extremely 
minute, yet becauſe the Surface of 
em 18 very little, and Gravity very 
conſiderable, is very difficultly ſub- 
lim'd by its ſelf; tho' tis errone- 
ouſly — d by many among thoſe 
Bodies, which are moſt Volatile. If 
we mix a little Lead with it, twill 
riſe ſomewhat quicker : For by this 


Contrivance, the Texture is ſo 
chang d, that the Surface is en- 
larg d in the ſame Proportion as 
the Gravity is leſſen d. By the 


ſame 


a) 


fame Rule Cinnabar, made of Auti- 
monyi and Mercury, is more eafily 


ſuhlim' d than the foregoing Mix- 


ture. So Mercurius Dulcis (in 
J which Compoſition the Acid Salis 
are mix'd wich the Mercury in al- 
mmoſt equal Proportion) riſes ſtill 
much ſooner. And Corroſiuve Subli- 


mute, where the Salts zhrice exceed 


che quantity of the Mercury, riſeth 
; ſooneſt of all. And upon this de- 


pends all that Myſtery of the Chy- 


ani ts, whereby Holatiles are fix 1 


and fix d Bodies volatilis'd. For firſt 
of all, they take care to mix with 


the volatile Body one that is f d, 
and which will endure the Fire, as 


Acids with Urinous Salis; by this 
means, the Urinous Salts uniting 
| with the Acids, form new Bodies, he Y Y | 
and the Gravity and Coheſion: of 


their Parts are very much increas d, 


and therefore don't ſo eaſily, give 


way to the Fire. In the ſame 
. F manner 


* 


"7 NY 
manner Volatile Acid "Y ar f 
hinder d from riſing, when mix d 
with fix'd Salis. N ay, thoſe very 
_ which, when ſeparate, do 

| readily aſcend, may be fo i 

ble nded, and cloſely join d together, ; 
as to ado the Force of the Fire, 
upon account of their Coheſion. Of N 
which we have plain Inſtances in] 
Bezoar and Turbith Mineral. On 
the other hand, in order to make 
fix d Bodies riſe, they add ſome i 
volatile Subſtance to them, as Sal] 
Armoniac to Steel and Copper. For 
by this Mixture, the Gravity of 
the Compound is leſs than that} 
of the Metal, and therefore the 
Sublimation is eafier. Tis after 
77 -o this manner that Monſieur Homberg 
2 teaches us to make the volatile Salt of 
1502. Vitriol, by mixing Borax. In ſhort, 
1 Volatile Bodies don't ſeem to differ 
3 from-fix'd, any otherwiſe, than that 


they are compos d of much more 
minute Particles 


Volatility 
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Volatility and Fixation ſeem to 
| 0s, more than other Bo- 
dies, Tho' I don't know but thoſe 
Salts which are taken for fix'd, are 
ſuch as may be ſublim'd by a more 
violent Fire, or by length of Time. 
For if Calcin'd Sal of Tartar, than 
which none is accounted more fix'd, 
be kept a conſiderable time in a 
{ Vial, it will cover, and as it were 
N inceultute. the Glaſs Stopple with 
| Cryſtals. And Mr. Boyl raiſes the 
| ame Salt in a Retort, by a particu- 
lar Method. And the ſame accurate 
| Obſerver in Chymiſtry does very 
juſtly take Volatility and Fixation, i 
not ſo much for Ab/o/uze, as An, 4 
er Things. 
l But perhaps we ſhall more clearly 
perceive the Truth of what has = 
been deliver'd, if we do but exa- 9 
mine a little foige Proceſſes, which 3 
we have already gone through in 
Difrillation.” To extract Spirir of © 
F 2 Mitre, 


„2 


Mitre, we mix a hit part or more 
of ſome kind of Bole with the Salt 
Peter; by the Addition of which, 
not only the Melting of the Mitre is 
prevented, but its Cobeſion is. ſo 
broken, that it gives Way with 
more eaſe to the Fire. After the 
ſame manner the Spirit and Oil of 


Amber are drawn; and Common Salt, 
which, if manag d as the Wiere was, 
wou' d not yield its Spirit, unleſs in 
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a Reverberatory Fire; when tis di- 
vided and broken with Oil f Vi- 
trio] and Water, will diſtil by the 


warmth of a Sand Furnace only. So if 
Fater be pour d upon Sal Armoniac 
the Particles will be ſo looſen'd and 
disjoin'd, that the Spirit will ſooner 
come off. By a like method, when 
we extract the ſweet Spirit of Salt, or 
Vitre, the Saline Liquor, by the 
Mixture of Spirit of Wine, is made 
both lighter, -and more apt to rare- 
M9; and the Salts themſelves are re- 


Aſcent. 


Diiſſociation. Concerning which, we 
That tho', during the Operation it 


ſelf, we may ſeem as if we intended 
| rather to compound than Jeparate Bo- 


the Operation is, that ſome Parts 


coher d. So that when we are to 
make a Judgment. of the Nature of 
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Thus we have explain 4. in ſome 
meaſure, thoſe Operations of Chy- 
miſtry, which belong to the Claſs = 


may make this general Remark, 


dies, as when we add to, or mix any 


thing with them, yet the Deſign of 


ſhou' d be disjoin d and remov d from 
others, with which they formerly 


theſe Operations, we muſt not ſo 
much regard the Preparatory Me- 


thods we take in any Proceſs, as 


Ln we LI at chen End of it. 
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The F ifth Lecture. 


of Arena, 


HE Fermentation we here un- 
dertake to Explain, 1s that 
Inteſtine Motion of Parts, which 
ariſes upon the Diſſolution of Solids 
in Liquors or Menſtruums. This 
Motion is ſometimes ſo gentle, as 
to be quite imperceptible ; : and at 


other times ſo ſtrong, as to come 
under the Notice of our Senſes. The 


firſt kind of Fermentation, we will 


take leave to call D;ſſolution; but the 

| ſecond, Ebullition or Efferveſcency. 
T lar we may the better form 
ſome Idea of the Nature of this 
Operation, we ſhall diſcourſe of the 
Diſſolution of Salts, which is the moſt 
fimple kind of all; and from the 
Deſcription of this, you will eaſily 
4 imagine 
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imagine to your a in what 
manner the other ſorts of Solutions 
are done. In order to its better 


Explication, we ſhall firſt enquire, 
by what cauſe the Motion of theſe 
Falts is produc'd; and in the next 
place, how they are — d by 
this Motion. | 
| This. Motion therefore may very 
| well be accounted for, from an At- 

tract ive Force, which is ſo very ex- 4 

tenſive in Natural Philoſophy, that 

there is no kind of Matter in tze 

whole Univerſe, but what is ſubject 

to it. We are to take notice then, 

that the Corpuſcles of Salis, which 

are the moſt ſimple of any, (tho at 

laſt, when they are left to CMHallige, 

they unite into Moleculæ full of 

Pores) are withal very minute, and 

for their Bulk very ſolid; and 

therefore exert a very ſtrong A. 

tractive Force, which, reteris paribus 

is — to the quantity of 
F 4 Matter. 
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Matter: Hence it comes to'' paſs, 
that the Particles of Water are more 
ſtrongly attracted by the /aline Par- 
ticles, than they are by one an- 

other. The Particles of Water there- i 
| fore cohering but looſely, and: be- 

ing eaſily moveable, approach the 
Corpu {cle of Salt, and run as it]! 
were into their Embraces; and ithe 
Motion of them is quicker or flower, 
according to their lefs or greater 
diſtance; the Attrafive Force in all 
Bodies being ſtrongeſt at the Point of 
Contact, as the Mathematicians have 
demonſtrated- Therefore, if you 
throw Salt into the middle of a Diſh 
full of ater, we ſhall find the Ague- 
ous Particles, which are in the mid- 
dle of the Diſh, will be ſharp and 
pungent to the Taſte: But the Wit 
upon the Sides of the Veſſel continues 
almoſt inſipid. So that when ſuch 
a a Motion once ail es, the . 
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Force towards the Salts, and the 


Moment of them is to be eſtimated, 
as Mechanicks teach us, from the Ra- 
rio of their V. eight and Celerity con- 
By the Force of this Im- 
pulſe, they open themſelves a Paſ- 


ſage into the Pores of the Salts, 


which are very numerous; and at 


length they ſo break, and divide 


their Texture, . that all Coheſion of 
their Parts is deſtroy d;  hereupon, 


being ſeparated, and remov'd to a 


convenient diſtance from one an- 
other, they are diſpers d, and float 


here and there about the Water. 
Thus we find how the Solution of 


Salts is to be accounted for, from an 


Attractive Force. And this we not 
only deduce by Reaſoning, but can 
evince by Ocular Demonſtration. 
For we plainly ſee, that when Sugar 
is put into Water, the Aqueous Par- 
ticles will riſe up immediately, and 


by Jogos inſinuate themſelves into 


Jar a 2 a 2 the 


1 


the Parts 1 the * which an 
above the Surface of the Pater. 
This Attraftive Force is likewiſe 
demonſtrated from Oils, which are 
made per Deliquium; for by this 
Force it is, that they continually 
abſorb, and draw in the Moiſture 
of the Air. Upon this too, ſeems 
to be grounded the Reaſon of that 
Proc eſs, which ſome obſerve in Oil of 
Sulpbur. For in the bottom of the 
Pot, in which the Sulphur is to be 
ſet on Fire, they place the Calx 
Cryſtal, which they do upon no other 
account, but becauſe the Calx may 
imbibe and fuck in all the Phlegm, 
and by that means make the Oil 
ſtronger, or as the Chymiſts Phraſe 

it, more Concentrated. 

But in the Solution of theſe Salts, 
we meet with ſome Variety; for 
ſome, fuch as Mitre, and Sal Armo- 
niac, &c. require a leſs time to diſ- 
ut them; but others, fach as 


Common 
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Cammon Salt and Vitriol, a longer. 


And there is alſo another Difference 
Win Salis; for ſome will diſſolve in 
la leſs, others in a greater propor- 
tion, in the ſame quantity of Water. 
So that if we wou'd compare the 
weight, between the Water and the 


Salts, we ſhall find by Experience, 


that Commun Salt diſſolves, but in a 
alf proportion, Mum and the Sal 


Enixus of Paracelſus in almoſt an 
equal, and Sugar in a double. This 
Variety of Solution does not pro- 
ceed from the 7, ater, which is per- 


fectly the fame, in all theſe In- 


from the different Co- 


ſtances, but 


heſion of the Salis; for ſuch as are 


of a rarer Texture, as Sugar ſeems 
to be, are more eaſily. * in 
pieces by this Inteſtine Motion, and 
ſo melt in larger Quantities. 
The Chymifts have a particular 
1 of Solution, which they call 
2 ; that is, when Salts dif- 
ſolve, 
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ſolve, upon . expos d to the 
open Air. This Solution is made] 
juſt aſter the ſame manner as thoſe 
we have already mention d. For 
tis owing to the Aqueous Particles, | 
which the Air abounds with; that] 
| Salts thus "EXPOS d do melt. Andi 
this we may be convinc d of, from 
a conſtant Obſervation, that nothing 
more promotes and haſtens this 
kind of Solution, than the moiſtureſſ 
of the Place and Weather. | Hence 
the Water, which is thus contain'd 
in the Air, is the occaſion of the 
inereaſe of Weight in the Salts, 
When they are diſſolv d; fo that 
for Inſtance, from an Ounce of Salt 
of Tartar,you ſhall have two Ounces 
* of Oil. Juſt ſo too, does Oil of Vi- 
rriol gain in weight, when tis ſet in 
the open Air. But if Salts be firſt 
reduc'd to Cry/tals, they will hardly 
yield to a Solution, per Deliquium, 
we reaſon of their greater ſy 


Mind conſequently a ſtronger Reſiſt⸗ 
Wance to any outward Force. And 
thoſe Salts: which are extracted 

or from the Aſhes of Plants, and call'd 
Alalizate, tho they diſſolve in the 
open Air the eaſieſt of all, yet if once 
I Cry/tallis'd, will not melt but with 
the utmoſt difficulty. But this we 
muſt obſerve concerning theſe Solu- 
I tions, that by application of Fire, 
| they are all perform'd ſooner, and 
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in larger quantities. For the Igne- 
ous Particles do not only 1 and 
deſtroy the Coheſion of the Parti- 
cles of Salt, but alſo increaſe the 
Moment of the Aqueous Particles, 
and by that means aſſiſt them. The 
ſame is to be ſaid of any other Mo- 


tion and Agitation whatever. 


Tis a common Notion, that tho 
2 ater be impregnated with one Salt, 
till it can take no more, yet after that, 
it may imbibe ſome of another kind. 
Tits as affirm'd of Salis in general, 
may 


/ 


13 
may with good ground be doubted, 


For in the very Experiment, they 
here give us, they take for ane! | 
what ought firſt to be prov'd, while 
they let the Water lie a long while] 
upon the Salt, in order to make the 


Solution more ſaturated. For when 


33 1 AS a 1 halo ®% — 


the Solution has ſtood a conſiderable Ml 
time, a great part of thoſe Salts, 


which firſt floated in the Water, 


ſubſides and turns to Cryſtals. So 
that the Water is ſo far from ha- 
ving imbib'd all the Saline Particles 
it cou'd, that if you ſhou'd again add 
ſome more of the ſame kind of Salt, 
it will without any difficulty abſorb 
that too. And it the Experiment 
be made after this manner, why 
may not we ſuppoſe, that it may as 
well be capable of receiving ſome 
Saline Particles of another \kind? 
However, I don't deny, but it may 


ſometimes happen, that Water, 


when it can take in no more of ſome 


kinds 


t: 


looſe one. 


But it can be hardly 


thought, that this can ever be the 


cauſe, in thoſe that are of the very 
ſame Texture. This will appear 
more clearly to us, if we make a ni- 
cer Enquiry into the Reaſon, why 
only a certain determin'd quantity 
of Salts can be diffolv'd. For when 
a good part of the Saline Body is 
melted down in the Water, thoſe 


Corpuſcles, which are already diſ- 


ſolv d, attract one another every 
way, ſo that the mutual n 


CF 

kinds of Salts, yet will very readily 
admit ſome of another kind ; as we 
find Sugar will diſſolve in the ſtrong- 
Leſt Solution of common Salt that 
can be made. Nor is this any ways 
inconſiſtent with Reaſon: For ſince 
chere is ſuch a variety in the Cohe- 
ſion of Salts, the Water muſt natu- 
rally leave that untouch'd, which is 
of a more firm Texture, and diſſolve 
and imbibe that, which is of a more 
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of the Aqueous Particles among theni- i 
ſclves grows much ſtronger: When, 
in the mean time, the Motion, 
which at firſt they exerted upon the 
undiflolv'd Maſs, is ſo broken and 
languid, that at length it quite] 
ceaſes, For all the Motion, which 
was firſt rais'd, was owing to the i. 
ference, which is between the At- 
tractive Force of the Water, and that 
of the Salt. Therefore when the 
Attraction is equal on both ſides, iſ 
the Motion muſt ceaſe, and ſo there 

can be no further Solution. This 
will make us underſtand, why we 
may uſe, an indefinite quantity off 
Crocus Metallorum, in the making off 
Emetic Wine; for put in as much 
Powder as you pleaſe, only a cer- 
tain Portion of it will be diſſolv d. 
Upon this account, the Doſe of. aſk 
Vomit is determin'd, not from the 
quantity of the Crocus, but from 
the quantity of Wine. 


Salts 
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0 Salts are commonly reduc'd in- 
n, to Powder, that they may diſſolve 
more eaſily; by which means, not 
e only the Coheſon is leflen'd, but the 
d Attraction is increas d. For by 
te this Contrivance, a greater Num- 
hl ber of Particles are expos d to the 
＋Menſruum, and by their united 
Forces, attract the Water more 
ſtrongly. For the ſame Reaſon it 
KW is, that we beat the harder Bodies 
into Plates; or take the Filings of 
them, that they may be more eaſily 
| corroded by the Acids. 
By theſe Principles, we may ac- 
count for the Solution of all other 
Bodies: To Explain which exactly, 
we muſt conſider, not only the Force 
of Cohefieon, and Magnitude of the 
Pores, in the Body to be diſſolv'd, 
| but the Aptneſs to Motion, and the 
he Strength of Moment in the Men- 
m fruum. We muſt alſo have regard 
I to Elaſticity, as will appear in its 
—_ i: G proper 
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proper Place. If all theſe Particu- 
lars cou'd be accurately determin'd i 
and ſettld, they wou'd very eafily 
let us into the Reaſons of all that 
Variety, which is obſerv'd in Soluti- 
ons. Let us take for inſtance, Water 
and Spirit of Wine, whoſe Natures iþ 
are very different; for Salts will] 
eaſily diſſolve in the firſt, becauſe Þ 
the Aqueous Particles are more 
ſtrongly Attracted by the Saline 
Corpuſcles, than they are by one 
another: Whereas in Spirit of Wine, 
which is indeed much lighter than i 
Pater, but more impregnated with 
Saline Particles, they continue un- 
touch'd. So that the Particles of 
the Spirit, upon account of the || 
minuteneſs of their Bulk, attracting 
one another more ſtrongly, than 
they do the Salts, are not able to 
break the Coheſion of the Particles 
of Salt. From the ſame Cauſe it is, 
that the Feathers of Water-Fowl, 
192 and 
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and Fat Subſtances, have no Moi- 
ſture ſtick upon them, when they 
are put into Water. On the contra- 
ry, Spirit of Wine eaſily diſſolves 
 Rofins, which Vater can by no 
means do; the Particles of Rofiz: 
ſeem to be ſo cloſely united and 
compact, as to leave but very ſmall 
Interſtices, into which the Corpuſcles 
of the Pater can't enter, but thoſe 
of the Spirit can very eaſily, becauſe 
| their Bulk is ſo much ſmaller. At- 
| ter this manner is the Amalgamation 

| of Metals to be accounted for. 
For Inſtance, Gold appears to be 

| compos'd of Corpuſcles, which at- 
| tract very ſtrongly ; hence it eafily 
| admits the Particles of Qiclſilver, 
which are attracted with greater 
Force by the Gold, than they are by 
one another; and beſides, are ſo 
minute, as to enter the Pores of the 
Metal without any difficulty. The 
attractive Force in the Particles of 
1 
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Silver come neareſt to that of Gold, 
therefore it ſooner yields than other 
Metals, when Qyichſilver is mix d 
with it. But the Attractive Force 
of Iron and Braſs, hardly exceeds 
that of Quick ſilver; for which Rea- 
ſon tis, with abundance of difficul- 
ty, that they are Amalgamated with 
it, unleſs the Mercury is made to 
loſe ſome of its Attractive Force, by 
the mixture of ſome other Body. 
Corroſion, with the Chymi ſts, is a 
Diſſolution of Bodies, * by an 
Acid, or Saline Menſtruum; ſo that 
what we have already laid, will af- 
ford us ſome Aſſiſtance in Explain- Þ 
ing this too. This is peculiar to þ 
: Corrofton, that it is almoſt wholly de- 
ſign d for the Reſolution of Bodies, 
which are more ſtrongly compacted, 
ſuch as Bones and Metals: So that 
Saline Menſtruums, ſeem to have a 
very conſiderable Moment or Force; 
the Reaſon of which it may not be 


amiſs 


amiſs to trace out more diſtinctly. 
Theſe Liquors, whether Acid or 
Urinous, are nothing but Salts dilu- 
ted with a little Phlegm. There- 
fore theſe being Solid, and conſe- 
quently containing a conſiderable 
Quantity of Matter, do both attract 
one another more, and are alſo more 
attracted by the Particles of the Bo- 
dy, which is to be diſſolv d. For this 
is one of the Laws of Attraction, 
| viz. That if the di ſtances be equal, 
is Proportional to the quantity of 
| matter containd in the AttraFive 
| Particles. So that when the more So- 
lid Bodies are put into Saline Men- 
| fruums, the attraction is ſtronger 
| here than in other Solutions; and the 
| Motion, which is always oroportion- 
able to the attraction, more violent: 
And we may eaſily conceive, how 
when the Motion is increas d in this 
manner, it ſhou'd drive the Salis, like 
ſo many Darts, into the Pores of the 
_ G 3 Bodies, . 
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Bodies, and open and looſen the 
5 of them, tho' never ſo firm. 
And we are to obſerve this in Corro- 
fron, that the more minute the Par- 
ticles of the Menſtruum are, they 
penetrate the ſooner, and with the 
greater Force: For the Motion, | 
which Attraction produces, i 18 always 
greateſt and moſt conſiderable in the 
leaſt Corpuſcles, and is almoſt next 
to nothing in the larger ones. For 
a ſmall Corpuſcle is carry d with a 
conſiderable Velocity, when a great- 
er, by reaſon of its large Surface, is 
often obſtructed by the Ambient 
Fluid, and depriv 4 of all Motion. 
And there is " advantage 
gain d by this Minuteneſs of the 
Partiles, that they approach nearer 
the Body, which is to be diſſolv'd, 
without which the attractive Force 
will not be felt. Tis a true Axiom 
therefore of the Chymifts, that Salts 
will not abi, ag diſſolv . Hence 


thoſe 


* 
S 
; 4 


; .oſe very Salts, which diffoly'd in 
Hater, will hardly touch Metals, if 
once turn d into Acid Spirits, will 
; eaſily penetrate, and conquer them. 
For in Di/ii/lation, not only a leſs 
quantity of Water remains, but the 
| Saline Bodies are ſo minutely divi- 
| ded and broken, by the Fire, as to 
make them more readily capable of 
being mov'd by an Attractive Force; 
| therefore ſuch a Diſtill d Menſtruum 
is much more efficacious, than any 
| Solution of Salt, made with Water. 


Wiz 


But if thoſe Particles, which are 


thus put in motion, are Elaſticł, then 
the Fermentation will be evident to 


Senſe. For Particles, which are 
entirely Elaftich, recede from one 
another, after they have met, with 


the ſame Celerity they had before 


they met. In Particles therefore of 
this kind, a new degree of Motion 
will be acquir d, after every Con- 
ele and the Conflict will be ſtill 
0 4 more 


* 


1 


more und ih that at length 
their Impetus and Moment will be 
ſo great, as to break and deſtroy 
the hardeſt Bodies. And nince this 
Force of Elaſticity is attended with 
that of Attraction too, the Motion 


will increaſe yet to a greater degree; 
for the Impetus of a Particle, which 
is reflected againſt another, indu'd 
with an attractive Force, is continu- 


ally augmented, by the Repercuſſion. 


Particles thus agitated, endeavour 
to drive out and exclude all the Air, 


which is contain'd in their Pores. 


And the Air being rarefy'd by this 
Colliſion, ſo as that it cannot, upon 
account of its Levity, keep its for- 
mer place, carries up with it thoſe 
Globules of Water, which inclos'd 
2 to the re and there forms 


an Experiment, which: will give 
the beſt Light into what we have 


id; 15 if you wu the * of 


Steel, 


WASH 


Steel, after you have pour d Water 
and Oil of Vitriol upon them, into 
an Air Pump, when the External 
Air is gradually exhauſted, all that 
Air, which is contain'd wing the 
Pores of the Heel and Water, will 
burſt out with ſuch a Force, as not 
only to raiſe a prodigious Froth on 
the Surface of the Liquor, but even » 
to drive the Liquor over the Brim of 
the Glaſs. | : 
If this Motion increaſes to a very 
high degree, it raiſes an Efferveſcen- 
cy and Heat, which is nothing elſe 
but a more rapid Motion of Parts, 
produc'd by their mutual Attrition. 
And that we may the better con- 
ceive this, let us examine how an 
rr IR is produc'd, by mixing 
of different Liquors, as Water and 
Oil of Vitriol. In this Oil there is 
fach an abundance of Salts (as is evi- 
dent from its Gravity) that they ſeem 
bo be plac'd cloſe to one another 5 
417 an 


Attraction is diffus d equally every 
way, they continue as it were in an 
Eguilibrium; but when the Water 
18 pour d upon it, the Contact of the 
Salts is taken away, and the Attracti- 

on becomes unequal. Theſe Salts, 
according to their Natural Propen- 
tity, ſtrive to unite again; and ſince, 


by reaſon of the quantity of Matter 


they contain, they attract one an- 
other more than they do the Water, 
they diſplace the Water, and force 
it out of their Intervals, until ſuch 
time as the Oil is diluted every 
here alike, then the Fermentation 

ceaſes. But if the Salis are Ela ſticł, 

which is very probable, ſince there 


is ſcarce any Body entirely void of 


Elaſticity, they will not only ruſh 
upon one another with Violence, 
but after the Stroke recoil, and 
move in a contrary direction: 


-M From hence proceeds the reciprocal 
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and upon this account, becauſe the 
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Fluctuation of Parts, f which we ob- 
ſerve every way, and at length an 


Eff erveſcency. And thus this kind 


of Fermentation, uſually aſcrib'd to 


I know not what Antipathy, between 
an Acid and an Alkali, may mecha- 
nically enough be accounted for. 
That this Fermentation is rais d 
by Elaſtick Particles, is very proba- 


ble, becauſe all Bodies ferment more 
ſlowly, when debarr'd ; from the Z 


Air, which all allow is Elaftick. 80 
that to make Ale ferment well, we 
mix it with Teaſt; a Ferment which 
abounds with Air. Likewiſe the 
South-wind, does not only give the 
firſt Efferveſcence to potable Liquors, 
but does alſo raiſe a new Fermenta- 
tion in em, at ſome diſtance of time 
afterwards. Nor does that conſi- 
derable Rarefaction, which is re- 
markable in Fermentation, a little 


favour this Theory; for no Bodies 
can be rarefy d to that degree, unleſs 
T3 - they 
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they have ſome Air included in 
them, as is generally the caſe of all 
Fluids whatever. But no Argu- 
ment can make more for us, than 
one which may be taken from Sal: 
of Steel. For it is notorious, that 
Steel is very Elaftick ; tis for this 
Reaſon then, very probably, that an 
Efferveſcence follows upon mixing it 
with Oil of Vitriol. But yet if you 
add Water to this Mixture, it will 
cauſe a more violent Heat, and ſo 
diſſolve the Iron ſooner, contrary to 
what ſome have affirm'd. & pirit of 
Vitriol, which has a large Propor- 
tion of Water, if mix d with the Oil 
does the ſame thing. The Reaſon 
of which Appearance ſeems to be 
this, That in Oil of Vitriol, when tis 
well freed from the Phlegm, the 
Salts are fo condens'd and compact, 
chat they may be ſaid to lie and 
reſt upon the Iron; and fo being al- 
moſt without any Motion, cannot 

[27+ make 


fol 


make any conſiderable Impreſſion 3 
Ul upon it: But upon pouring on te 
Mater, they are not only more bro- 3 
ken and ſeparated into lefler Corpuſ- 
cles, by which means they attack 
it i the Iron with a greater Velocity, 
1s Wl but likewiſe they are more attracted 
n I by the Particles of the Iron, than by 
one another, which increaſes the 
Inteſtine Motion. Upon this Con- 
ſideration, the Chymi ſts, for the bet- I 
ter performing the Solution, weak- I 
en the Menſtruum. For double - © 
qua Fortis does not diſſolve Silver 
o well, as that which has more 
Phlegm 1 in it. And ſometimes Spi- 
rit of Wine, the more rectify d it is, 
the more unfit it is for extracting 
Tinctures. In like manner Braſs, 
M ercury, and a great many other 


Bodies, mix d with Oil of Vitriol, 


vin ſcarce cauſe any Fermentation, 

but will ferment and froth very Af 
© | much, when mix'd with Spirit of " 
5 | Mitre, = 


| 

_ 
e 
2 "= 
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Mitre, which is a much we 
ſen ſtruum. On the contra 
too much Phlegm be added, it wil 
entirely check the Fermentation. 
For this Reaſon, Spirit of Vitriol, if 
it be weak, raiſes no Efferueſcency 
with Iron; and the ſame thing hap- 
pens too in the Experiment with Oil 
of Vitriol, if you pour too much Wa- 
ter upon it. For the Menſtruum 
being thus diluted, the Particles of 

alts are ſeparated, and removed 
from one another, ſo far, as to be out 
of each others Sphere of Attraction. 
So that in all this Operation, both 
an Elaftich, and an Attractive Force, 
are neceſſary Aſſiſtants: And all 
that Variety, we ſee in Fermentation, 
is owing to the different degree of 
them. Hence it is, that oftentimes 


new Bodies ariſe during Fermenta- 


tion; for the former Texture is en- 


tirely alter d and chang d, by the 


continual Colliſion of the Parts. 
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There has been a great deal wtit 
| by Authors, and many Diſputes 


maintain'd by them, concerning the 
Difference of Menſtruums; and 
there is hardly one of em, who has 
not invented ſome Hypotheſis, in 
order to demonſtrate, why ſome 
Bodies diſſolve in a Saline Menſtru- 
um, as Metals; others in a Sulphu- 
reous, as Rofins ; and others again 
in an Aqueous, as Salts. Particularly 
great Controverſies have been about 
Aqua Fortis, and Aqua Regia: Why 
the firſt diſſolves Silver, and not 
Gold; and why the latter diſſolves 
Gold, yet does not touch Silver. 
But all which they advance to ſolve 
this Phenomenon, is ſo very precari- 
ous, that their Arguments won't be 


thought of any force among ſound 


Philoſophers. This indeed is one 


of the moſt difficult and abſtruſe 


Enquiries in Chymiſtry; however, 


if we make uſe of Mechanical Prin- 


ciples, 
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ciples, J am apt to believe, it is ca- 
pable of being accounted for, not 
only from Probable, but Mathemati- 
cal Concluſions. Therefore, that we 
may have a better Conception of 
the whole Matter, let us bring it to 
a Calculation. It will, I think, be 
readily granted, that the Cavity of 
the Pores in Gold is not ſo great as 
that of Silver, becauſe its Gravity 
does much exceed the Gravity of 
Silver. Let us therefore ſuppoſe 
the Diameter, of their Pores to be as 
2 to 1; then it will follow, that Cor- 
puſcles, fit to penetrate Gold, muſt 
be Eight times leſs than thoſe, that 
will enter the Silver. Let us again 
ſuppoſe, that the Attractive Force in 
1 Gold, is to that in Silver, as 2 to I, 
3 or as 40 to 20. Farther, let the 
3 Diameters of the Particles, which 
compoſe Aua Fortis, be twice as 
big as thoſe of the Pores of Gold, 
ſo that they can never enter or pe- 
2910 = netrate 


2 And! let che e with 

Which bes attracts Aqua Forti „ 
compar'c d with the Force, whereby 
the Particles of that M. enftruum at- 
trutst one another, be as 20 to 12, 
and the Cobe fon of the Silver, to 
the Moment with which the Par- 
ticles of the Aqua Fortis ruſh a- 

gainſt it, as 8 to 3; which degree of 
Force will be ſufficient to make them 
break the Texture of the Silver. 
Laſtly, ſuppoſe the Cobeſion of the 
Particles of Gold, to be to that of 
Silver, as 3 to 2. Upon diſſolving 
Sal Armoni zac in Agua Fortis, there 
ariſes; as is well known by Experi- 
ence, ſich a Vekement Fermentation, 
that unleſs! it be pour d on leaſurely, 
by -lttle and little, the Glaſs muſt 
butſt:” 80 that from this Violent 
Motion, and the-continual Collifion 
of the Particles one againſt another, 
we-may very well conclude, their 
Dian eters are leſſen d by half, and 


at length become ſo ſmall, as to he 
capable of entering the Pores pf 

Gold. We ſhou'd take notice alſa, 
that the Force of the MAenſtruum is 
much increas d, when Sal Armoniac 
or Bay Salt is diſſoly d in the Agua 
Fortis; i. e. the Force whereby the 
Particles of the Menſtruum attract 
one another, is increas d by the addi- 
tion of thoſe Corpuſcles, which are 
very attractive. Whereas therefore 
the Force of the Menſtruum was 
before as 1 2, let us ſuppoſe it now 
to be adyanc'd to 16,when the Agua 
Fortis is made Aqua Regia, Hence, 
if you compare the Attractive Force, 
you will find, that | of the Silver to 
Agua Regia, is as 20 to 16; and 
the Velocity, which the Corpuſcles of 
Aqua Regia fall upon the Silver, will 
be proportional to the Difference of 
Attraction, viz. 4. If all the Par- 
ticles in Agua Regia were juſt as big 
as they are in Agua Fortis, then their 


Gan- 


Quantity Gf. Motion won bear he | 
fame —— to the Coheſion of 
the Silver, as 4 to 3. But by Sup- 
poſition, each Particle is 8 times leſs, 
and conſequently muſt have but the 
8th Part of the Moment: So that 
the M. oment, with which the Cor- 
puſcles of Ana Repia, act upon the 
Silver, compar d with the Coheſion 
of the Metal, will be as 55 or + to ww 
f. e. as 1 to 6. Hence tis e 
that in theſe Circumſtances, Silver 
cannot be diflolvd by Agua Regia. 
But if we compare the {:trafive 
Force in Gold, to that in Aqua Regia, 
we ſhall find it as 40 to 16. There- 
fore the Velocity with which the 
Particles of it attack the Gold, will 
be as the Difference, viz. 24; which 
Number multiply'd by 4 (i. e. the 
Magnitude of the Particles) will give 
us the Quantity of Motion, equal 
to 44, or 3. We ſuppos' d the Co- 


heſien of Gold to be 2, which being 
* exceeded 


exceeded by the Force of the Men. 
ſeruum, muſt yield to it, and be diſ- 
ſolv d. If upon comparing the At- 
traction of the two Metals, that of 
Gold be triple, when the Attraction 
of Silver is 20, that of Gold will be 
60 ; and the Difference, which there 
is between the Attractive Force of 
Gold, and Agua Regia, viz. 44. mul- 
tiply'd by 3 (the Magnitude of the 
Particles in Agua Regia) will give a 
Moment equal to 4, or *: And ſince 
the Force of Reſiſtance, or Coheſion, 
is as 2, the Moment will be to that 
as * to 2, or as II to 4; that is, it 
will exceed it almoſt thrice. The 
Examples we have given may be va- 
ried infinite Ways, but it will come 
to the ſame thing, whatever Num- 
bers are apply d. But to make the 
Matter more General, let us ſup- 
poſe the Attraction of Gold to that 
of Sitver, to be as a to 6; and of Sil. 
ver to * Fortis, as 5 to; but that 


of 


1 


of Aqua Fortis to Agua Regia, as c 
to e. Let f ſignify the Magnitude ' 
of the Particles in Agua Fortis, and 
7, thoſe in Agua Regia; c the Co- 
heſion of Gold, and g the Coheſion 

of Silver. If the Diameters of the 

Particles f, are greater than the 

| Diameters of the Pores of Gold, they 
can never diſſolve the Gold, let their 
attractive Force be never ſo ſtrong. 
But if þ—dxf exceeds g, then the 
Silver will yield to that Menſtruum, 
whoſe Particles are f, and leſs than 
the Pores of the Silver. And if 
Derr is leſs than g, the Silver 


will never diſſolve in that Men- 


frruum, the Particles of which are 
7, and the attractive Force e. But 
if 2. a —CeXxry be greater than For the 
Menſtruum, made up of the Parti- 
cles r, and whole attractive Force 
is e, will be able to penetrate and 
diſſolve the Gold. Now becauſe, 

= = 
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in this Caſe, the indeterminate Let 
ters are more than the given Quan- 
rities, it is evident, this Problem 
may be accounted for ſeveral ways; 
every one of which will equally 
| ſolve the Queſtion. But as yet we 
ate not fully acquainted with the 
Proportion there is betwixt the 
Pores and Coheſion of Gold and 
Silver, nor with the Proportion of 
the attractive Forces of the Metals, 
and the Menſtruums, which is ne- 
ceſſary to make this Solution. Tho 
perhaps, when Experiments are 
more accurately made, and exa- 
min'd by theſe Mechanical Princi- 
| ples, we may no longer remain in 
Ignorance | about them. At pre- 
| ſent, tis enough for our purpoſe, 
if from Numbers and Calculations, 
we. can point out the Way, which 


| ads us to a Solution 10 tits Phage: 
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07 Digeſtion. 


1 Digeſtion, we mean, that 8 
f lution of Bodies, which is 
made by y Menſtruums, with the aſſiſt⸗ 
ance of: Fire. The Nature and Rea- 
ſon of this Operation having been 
ſhown, and accounted for, in what 
we have already deliver d, twill be 
needleſs to handle it again in this 
place. For Digeſtion hardly differs 
at all from Diſſolution, only that it 


requires the affiftance of Fire. And 


how ftrongly Fire excites an Inte- 
ſtine Motion, on which all Solution 


depends, and how readily it elevates 


the diffoly'd Particles, is both ex- 


plain d in another lice, and ſuffi- 
ciently underſtood from the Nature 


80 that we * we ſhall have 
faid enough to e: plain the Naküre 
of Digeſtion, if we b e firſt, how the 
Particles of Bodies, extracted by this 
Proceſs, can be diffus d every way, 
and ſuſtain'd in the Menſtruum. 
And you will think this deſerves-to 
be explain d and accounted for, ſince 
theſe ſolid Particles have not the ſame 
ſpecifick Gravity, as the Liquors have, 
in which they ſwim. For there can 
be no Queſtion made about thoſe, 
whoſe ſpecifick Gravity is the ſame, 
as that of the Menſiruum. It be- 
ing evident from Hydroftaticks, that 
they are preſs d as much as the Parts 
of the Fluid, and retain whatever 
Poſition they are put into. But when 
they happen to. be ſpecifically ly hea- 
vier, or lighter, it is not ſo eaſy to 
apprehend how they can be ſuſtain d 
and ſuſpended ; and this is what we 
ſhall endeavour more LS 0 la- 
ſtrate and make out. 4 
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Tho * Nature 6 a perfectly 
Fluid Body be ſuch, as that the Par- 
ticles, which n it, do very 
readily give way upon the ſmalleſt 
Impulſe, and recede from one ano-—-— 
ther; yet there is found in moſt Li- 
quors ſome degree of Tenacity; and 
from hence ariſes ſuch a Coheſion of 
Parts, as cannot be broken without, 
ſome Force. And tho' indeed this 
Force of Coheſion in Liquors ſeems 
to be but little or none at all, when 
compar 'd with what we experience 
in Solids, ' yet we find it can make 
ſome Reſiſtance. And as the Force 
in Liquors is either ſtronger or wea- 
ker, ſo it produces a Variety of Ef- 
fects, differing more or leſs from the 
Phenomena, which would naturally 
flow. from a perfect Fluid. So that 
tho' by the Laws of H ydroſtaticks, 
every Corpuſcle, how ſubtle ſoever, 
if put into a Fluid, which is ſpecifi- 
ally lighter, muſt neceſſarily fink 


to 


[106 | 
wa : wa bottom, yet we find ſome 
Bodies, Pl ch as Gold, Stc. 
wrt an d into thin Plates, or 
Leaves, will be ſuſtain' d in Spirit of 
Fine, This Force therefore of Te- 
nacity, which reſiſts the Motion of 
Bodies in a Fluid, is proportional to 
5 the Number of Parts, which are to 
be ſeparated, or to the Surface of the 
Body, which we wou'd have move 
in the Fluid. Hence it is, that 
fince the Surface of a Body may be 
enlarg'd, without altering any thing 
of its Gravity, the Reſiſtance of a 
Fluid may be ſo augmented, as to 
equal the Force of Gravity, which 
carries the Body downwards. In or- 
der to underſtand this better, let us 
bring it to a Calculation. Let there 
be for Inſtance, a Cylinder of Gold, in 
which the — of the Baſe, 1s 
juſt an Inch, and let us fuppoſe the 
Force of Gravity in the Metal to be 
| to the Refitance of the Fluid in the 


ſame 
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rtion, 
Now if the Gold ſhou'd be form'd 
into another Cylinder, whoſe Baſe  _ 
were 10 Inches Diameter, then tze 
Surface of this Cylinder, which + Y 
touches the parts of the Fluid, will 

be 100 times broader; and conſe- 
quently this new Reſiſtance, which 

the Fluid acquires, will be equal to* 

the Gravity of the Gold, and keep it 
from ſinking. Therefore, by Expe- 
riments, we may eaſily find, what 
degree of Force there wag the Te- 
nacity of any Fluid. Let us ima- 

gine an — of Lead, in a Cylin- 
drical form, with its Baſe ſo far di- 

| lated, till it will no longer fink in 

the Fluid, whoſe Tenacity we en- 

| quire after. The Baſe of the Cy- 
linder thus dilated is proportional 

to the Surface of the Fluid, whoſe 
Tenacity is equal to the Weight of 
an Ounce. If upon making the Ex- 
Ou nt, the Maſs is not "obſerr d 


4 1 * = 
y bas. l 4 * 
* P =O. avs, * e n 2 * 
* „* 9 en 8 e = - Py * i: 
teh * * 1 * ee © WY 3 
6} , 2 " . ; - 1 
* 
0 
* . a 
. 1 
q * 
p * . 
= 
* 
. : 8 k 
, £ i 
. * 4 - 


to deſcend, when the Diameter is 
reduc'd to 10 Inches, that breadth 
of the Surface, which is equal to a 
Circle of 10 Inches Diameter, will 
have a Tenacity equal to an Ounce; 
and that part of the Surface, which 
i5 equal to a Circle of an Inch Di- 
ameter, will be equal alſo to > of 
an Ounce. Theſe things being pre- 
mis'd, we may ſet the whole Matter 
of Digeſtion in a better Light. A 
Body, tho' ſpecifically heavier than 
the Fluid, in which it is immers d, 
may be very well ſuſtain d by that 
Fluid, provided it be reduc'd into 
very ſmall Particles. For the Gra- 
vity of a Body, thus reduc'd into 
mall Particles, decreaſes much in a 
greater proportion than the Surface 
does; or, which is proportional to 
it, the Tenacit ty of the Fluid : So that 
atlength, the Reſiſtance, ariſing from 
its TZenacity, will be equal to the 
—_—; of the Particles, and ſo hin- 
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der their deſcent. Let us therefore 
ſuppoſe a Sphere of Lead, of a cer- 
tain determin'd Diameter, and the 
Proportion of its Specifick Gravity; 
to the Tenacity of the Fluid, as 100 
to 1. If this Sphere be divided into 
other little Spheres, whoſe Diame- 
ters are juſt half as large as the for- 
mer, then the Gravity of each Sphere 
will be no more than z, but the Sur- 
face will bez; For the Solidizy or 
Gravity of Bodies, decreaſes in a Tri- 
plicate Proportion of their Diame- 
ters, but the Superficies only in a Du- 
plicate. Therefore when the Reſiſt- 
_ ance is reducd to 2, and the Gravity 
to 4, the Weight of each Sphere will 
be to the Reſiſtance, as . to x or 
as 2 to 4, or as 5Oto 1. 80 that in 
this caſe the Proportion of the 
Weight to the Reſiſtance is reduc d 
to Half of what it was before. If 
a Body be ſo divided, that tha 
Diameter of each lefler Sphere bez 
— 


. 


7" 8 


/ eothies z of the Diameter of che for: 


mer Spheres,” then the Gravity of 


each'of them wou'd decreaſe to 7888, 
and the Surface or Refiſtance to 


therefore the proportion of the 


Gravity to the Reſiſtance wou 'd be 


And 


AS r to , or as 10 to 1. 


if the Diameter of each Sphere be 


+ the Gravity wou'd be rater 


but the Super fices Foo5D 5 therefore 
the Gravity would be to the Re- 


ſiſtance as u to robo, which two 


Fractions being of the ſame Value, 


the Force of Reſiſtance, in this caſe, 
becomes equal to the Force of the 
Gravity; and fo will keep the Par- 
ticles from finking. And there- 


fore 'tis a general Rule, both in 


Solution and Digeſtion, that if the 
Gravity of a Body is to the Tena- 
city of the Fluid, as p to 1; and 


if the Body be then ſubdivided, 


fo that the Diameters of the Parts 
3 whole, as 1 to 


Ps _ 


5 the Refiſtance: which, the P * — 
ticles will meet with in their de- 
ſcent, will be equal to their Gra- 
vity ; for ſince thai Weight is 35 bo 
— their Surface 35, the _ ity 
will be to the Reſiſtance as ; to — 
or as 1 to 1. By this we may 
underſtand how the Corpuſcles of 
Metals ſwim in Menſtruums, which 
are ſpecifically lighter, as Gold in the 
Spirit of Witre, which is drawn off 
from Begoar Mineral, tho the Gra- 
vity of the Gold be 15 times greater. 
For, if we were to compute, we 
ſhould find, that before the Dia- 
meter is reduc d to half what it 
was before, as the Gravity of the 
Gold is double in reſpe& of the 
Menſtruum, ſo likewiſe the Surface 
of the Gold, compar'd to its Gravity, 
is double. And the ſame- Reaſon 


holds good in aun all other Men- 


— þ 


In this manner we babe gen how 
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ge debe heavi er, are 
fuſpended in Menſtiruums. Tis for 
the ſame Reaſon,” that ſuch as are 
lighter cannot riſe up to the Sur- 
face. For the Preſſure of Fluids 
being equal every way, the Supe- 
rior Parts act reciprocally on the 
Inferior ; ſo that the ſame; Force, 
which keeps the heavy Particles 
from ſinking, will not permit thoſe 
which are lighter to aſcend. Thus 
the Particles of Plants, as of Oak, 
Fir, Saffron, &c. tho' their Speci- 
fick Gravity * does not come up to 
that of Water, yet they are eaſily 
ſuſpended in it. So Camphire, the 
lighteſt almoſt of all Bodies, diſ- 
ſolv d in Oil of Vitriol, or Aqua For- 
tis, is ſo preſs d down by e Men- 
frruum, that it cannot aſcend. - 

The Uſe of Digeſtion may bon un- 
derſtood from the very Definition 
of it; namely, to extract the Par- 
ticles, of: Bodies, which are; more 
Volatile, 


8 


ww 


Salt of 


"Tiny 


volatile, and freed: from the Ter- 
reſtrial ones, by a certain Menſeru- 
um, and to mix them intimately 
with it. To this end a gentle Fire 
is commonly us d, that the Corpul- 
cles; which are moſt volatile, may 
ſeparate as it were of their own 
accord; for a fierce Fire forces out 


| the Fexces, as well as the finer Par- 


ticles; and if it does not abate the 
ſrength of the Liquor, it will not 
fail of ſpoiling its Clearneſs; 

thing which very frequently 7 


pens in drawing Tinctures. Beſides, 


if we make the Fire a little too 


ſtrong, we {hall . prevent an 
Empyrema. 

The Reaſon of that ie 
which we obſerve in the Apparatus 
of Digeſtion, may be ſufficiently un- 


derſtood from what we have ſaid 


elſewhere. Thus when we melt 


"Tartar, and reduce Sulphur, 


into / Towers, to Extract their Tin- 
Fl * | fures, 


1 


gzures, we do it for this very Reaſon, 
that the Particles, being thereby 
leſſen d and divided, may more eaſi- 
ly yield to the Menſtruum. Crocus, 
Opium, Caſtor, &c. whoſe Texture 
are more lax and rare, do very rea- 
dily run into Tin&ures, when the 
Menftiruum is pour d upon them. 
 Myrrh and Amber, which are of a 
more firm Make and Coheſion, and 
come very. near the Nature of Ro- 
fins, do hardly yield to Digeſtion. 
But if Sal Armoniac be mix d with 
them, then the Tincture is not only 
extracted ſooner, but made ſtronger, 
and fitter for Medicinal Uſes. 80 
that Yiganis Opinion of Myrrh 
ſeems ery true, that little or — ui 
is extracted in the common Eliæirs; 
therefore he took Myrrh, and hung 
it up in a little Bag, with Salt of 
Tartar, till fuch time as it grew 
ſoft; for by this means it diſſolves 
looner:1 in — of Wine. This Me- 
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thod of Vi gani is im makin gElixirs, 


was borrow d from Paracel, who 
ſharpen'd: the Spirit * * with 
Oil of Sulpbur. 

There is nothing 4 ch 


. greater pains in, than in Ex- 
tracting the Tincture of Steel; for in 
order to diſſolve it, or as they ſay 
to open it, they have invented vari- 


ous Men ſtriuumms, ſome of one kind, 


and ſome of another, Crin, V. erfuice, 
Acid Fuices, Vinegar, and Spirit of 
Ferdegreaſe, all which do ghee 
penetrate-the Body of the Iron, and 
ſo make it yield a greater quantity 
of its Tinfure. The Advantage 


of theſe Proceſſes is but ſmall, tho 
the Trouble taken in making them 


is exceflive. But tis enough to 
diſguſt them, if the Wipe be 


but plain and ſimp le. : Howeves, 


4 LR I 


18 both N and no ways 2 
to any of theirs. For the Texture 
e EF 2 - 
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penetrating, becomes 
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niac, and the Spirit 
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I Of Sal Armoniac. two o bandfuls, of: 
Steel one; mix em, and diftil em 
gradually by Retort, firſt with a 
flow, then with a ſtronger Fire; 4 
fo the Eſſence of Steel will remain 1 
at the bottom. Tate this out; and ö 
edulcorate it very well, that it 
may be free from the ſharpneſs of 
be Sal Armoniac, then put this 
edulcorated Matter into a Cucur- | 
bit, and extract the Tincture with) 
Spirit of Wine. When all the 
Tinfure is extracted, take the 
Spirituous Tincture, and draw off. 
about half with an Alembic; what 
is left, together with the 4 1 
ed Eſſence, filtre thro brown Pa- 
per, and preſerve it for Uſe, as 
ani * of Steal. 


W very n and prolix this 
Operation is, you will eaſily perceive; 
one wou'd think it ought to afford 
f | us ſome mighty Panacea, to recom- 

2 pence 


pence all 1 Pains one muſt be at; 
but there is great Reaſon to que 
ſtion even this. For Diſtillation is not 
ſo capable of diſſolving Iron, as Calci- 
nation is; for in this, a fiercer Fire is 
made uſe of: Beſides, the Ablution of 
Sal Armoniac is altogether needleſs; 
for that Salt does both haſten the 
Extraction of the Tincture, and in- 
creaſe its Strength. Laſtly, Ab- 
 frrafting the Spirit by the Alembic, 
1s without any manner of Founda- 
tion. For the Tincture, during its 
Abſtraftion, caſts off thoſe Particles, 
which are moſt volatile; and conſe- 
quently thoſe, which are moſt effi- 
cacious. But if we wou'd increaſe 
the Strength of the Tincture by this 
kind of Extraction, it wou'd be done 
much better, if by a longer Digeſtion 
it imbib'd the Corpulcles of the 75 ron 
more * 8 
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The Seventh Lecture 


Of Extration. 


CF Trratbion, taken in its largeſt 
„ Senſe, ſignifies any Solution 


made by Menſtruums; unleſs we 
allow, as perhaps we very well may, 


this difference betwixt em, That 


in Solution, the Menſtruums abſorb 


the whole Subſtance of the Body; J 


but in this, they only carry off cer- 
tain Patticles of it. And in this 


Senſe Camphir i is diffoly'd in Spirit 
of Wine. But Falap i is more proper- 
1 faid to be extracted; for the Rofin 
only is diffolv'd in the Menſtruum, 
the other Particles being left almoſt 


untouch'd. But the Extraction we 


fall now treat of, is ſuch an Inſp 11 
fation, or thickning of a Solution, as 
when you have drawn off a certain 


14 VT 


ne 


Quantity of the Menſtruum, re- 
duces the remaining Mixture to the 
Conſiſtence of Honey. 5$o after the 
Tincture of Safron has been plenti- 
fully drawn off with Spirit of Wine, 
we afterwards abſtract the Spirit 
by Diſtillation, till it comes to halt 
the Quantity, and then place what 
is left upon Sand, in an open Veſſel, 
to the end, that all the remaining 
Moiſture may evaporate. By this 
Contrivance, the Particles of the Fa- 
from are ſo broken, and divided by 
the Spirit, that they very eaſily mix 
with it, and produce a ſufficiently 
liquid Tincture. But there being 
ſcarce any Spirit left after Diſtilla- 
tion, the remaining Matter muſt 
thicken a little of courſe; and when 
3 87 put into an open Veſſel, and 
the 1 more ſubtil Parts are diſſipated c 
by the force of the Fire, it will be 
reduced into a thicker Conſiſtence 
than! it was before, and i is call'd an 


Extract. , 
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Extract. Sometimes the 7; 


Vegetables run of We into 


2 


Extractis. Extraction, done after 
this manner, does not require any 
long Diſcourſe to explain it; ſince 
whatever has been ſaid of Digeſtion, 
may be very well apply d to it. 

Extracts are chiefly made out of 
the Vegetable Kingdom, and re- 


quire different Menſtruums, accord- 


ing to the different Nature of the 
Plants ; as may be obſerv'd, eſpeci- 
ally in "Rumah from Gums. For 
ſuch as are Mucilaginous, as Gum 
Arabic, and Tragacanth, &c. are 
not ſo eaſily diſſolv d but in Aqueous 
Liquors : On the other hand, Re/- 
nous Gums, as Galbanum, Scammo- 
1y, &c. muſt have burning Spirits to 
diſſolve them. There are others 
again of a middle Nature, which 
may be diſſolv'd in either ſort of 
Menftruums, tho' not ſo eaſily in 
one as in the other. Thus bes 
and 


Tay 


FE Rhubars, which are ſomething 
Refinons, are better made into Ex- 
tracts with Spirit of Wine, than Ma- 
ter. But Plants, which abound 
leſs with Noſin, ſuch as Hellebore, 
Scorgonera, &c. are more commo- 
diouſly extracted with Water, than 
with Spirit of Wine. If we wou'd 
therefore perform Extraction, as it 
ſhou'd be, we ought to find out a 
proper Menſtruum, and one which 
is as it were a-kin to the oy to be 
extracted. 
The Chymiſts five beſtowy d 
more pains upon the Extraction of 
Opium, than of any thing beſides, it 
being one of the moſt noble Medi- 
cines we have. And it is ſtill in diſ- 
pute among them, what is the moſt 
proper Menſtruum for it. Twou' d 
a tedious buſineſs to "elate all the 


Forms and Procefles they give us 
of this Operation, twill be enough 
n to touch upon one or two of 


em: 


7 


em: Some therefore extract Opi um 
by the help of Acid Menſtruums, 
after it has been evaporated, either 
upon live Coal, or kindled Brimſtone; 
for this Reaſon, if we may believe 
them, that the Narcotick ſtren gth 
of the Opium may be fix d and cor- 
rected; but this way of obtaining 
the Extract of Opium is all trifling, 
unleſs we would have a Caput Mor- 
tuum for an Extract, inſtead of Me- 
dicine. For the more ſubtil part 
of the Opium, that abounds moſt 
with volatile Salt, flys away upon 
the application of Fire or Heat. 
Further, it ſeems very Injudicious 
to make uſe of Acids; for if we exa- 
mine the Virtue of Opium, we ſhall 
find, that Acids are quite contrary 
to it. Acids coagulate, and induce 
Aa Leroy into the Blood; whereas 
nothing in the world dom more 
effectually attenuate it, than Opium. 
80 that to join Acids with Opi: _ 
30 or 
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for the intention hs Sa is juſt⸗ 
like a Surgeon's blunting the Edge 
of. his Inſtrument, that he ma 
make the better Inciſion. And for 
the ſame Reaſon the Acid Fuices of 
Vegetables, with which Opium is 
wont to be fermented, will hardly 
eſcape Cenſure, when they come to 
be examin'd, how little ſoever they 
may Sth its Virtue. Others 
add Salt of Tartar, which they cry 
up ſo much, as to give it the Name 
of the Correfor of Opium; but as 
there is no great matter of, Hurt in 
it, fo no mighty Advantage is to 
be had from it. For Opium has no 
need of this Salt to facilitate its Ex- 
traction, ſince it diſſolves in a Man: 
ftruum readily enough of it ſelf, nor 
is. that Medicine, which aſſuages 
Pain ſo miraculouſly, of ſuch. a ſa- 
vage and malignant, Nature, as to 
ſtand in need of being tam d and 
corrected i in that manner. With 
101 Out 


out doubt that Correction, us d 
the Ancients, however improperly 
ſo call'd, was much better, who' 
always mix'ÞAzomaticks with their 
pate „by which the Force of the 
Dpium was broke fo little, that it 
ſuir d from em a new and 
cater. Force, for Medicinal Uſes. 'Y 
For this Reaſon & »ydenham, in Tmita- 
tion of the 0 Abu puts Sa fron, 
Urnnamon, and Cloves in his Lauda 
num. The other Menffruums, made | 
uſe of by Chymiſts to Extract Opis 9 
um, are Spirit of Wine, Wine ſell, | 
and. I ater, and each of them has its 
hampions and Defenders. Tho! 
perhaps the uarrel may be 1 
Sued, if we give the Preference to | 
Pine. For, not to mention, that 
Spirit of Wine is too hot for ſome 
Conſtitutions, it too plentifully _— 
ſorbs the Reſinous part of the Opi- 
u: And fo does often occaſion 
Loathings and Gripes. Beſides, all 
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hot Spirits 3 ly 1 
the Blood, which is quite rancrary 
to the Nature of Opium, as has bee 
taken notice of already. On che 
other hand, tho Water does extract 
Opium well enough, yet, by reaſon 
of its weakneſs, tis not very agree- 
able to the Stomach, eſpecially of 
one that is Sick. But Wine, eſpe- 
cially Canary and Sherry, have none 
of thoſe Faults; for they don't only 
very well extract the V Polatile Salt 
of Opium, which contains the great- 
eſt Virtue of the Remedy, but — 
are both very grateful to the Sto- 
mach, and ſerve as a Vehicle to con- 
vey the Medicine through all the 
Circulations of the Blood and Spi- 
rits. 88 
One may Ae char when 
Tnflurerare extracted by Di geſtion, 
they are very much ſaturated; but 
being afterwards drawn off by Di- 
ſiglation, they: recover their ancient 
Colour. 


* For ws Pd Abfraftion, 
by the Alembick, is perform'd with 
a bang Fire, the Particles ef the 
Liquors — ſo rarefy, that they ve- 
ry — aſcend, by reaſon ar their 
Specifick lightneſs. Which y 
may Gn eſpecially in Spirit f 
Wine, there being no Menſtruum 
more apt to rarefy than that. But 
the minute Particle of Bodies, 
_ ſwim in theſe Liquors, and 
tinge them with a certain Colour, 
how thin and fubtil ſoever, being 
uncapable of Rarefaction, becauſe 
of their Solidity, are de ſerted al- 
moſt entirely by the Volatile Men- 
firuum, and can't be drawn off from 
the Cucurbit. But tho' they ſhou'd, 
by the Force and Aſſiſtance: - Fire, 
attempt to raiſe themſelves, they 
can never aſcend to the top of — 
Alembick ; but by the force of their 
Natural 3 muſt fall down 
Sein, and precipitate. In this 
manner 


with no Colour. But ſometimes 
the more lig t Carp des, 
70m, &c. ri e 
together with the Menſtruum into 
the Receiver, which _ be per- 
d bods by Taſt ati f 

they are not ſo numerous as to give 
a Tincture to the _ ruum. AU 
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groſs ein -U 


a 


* 


and unacti IS 
no other kind of Operation, which 
will ſo happily ſupply us with them. 


Finally, if we examine the Virtues 
of thoſe: Extras, which the Chy- 
miſts ſo highly extol, we ſhall find 
them not ſo fit for . as 
for Vehicles, if one may ſo term 
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The Eighth Lecture. 


Of Prec ipi taion, 1 


Recipitation is that Proceſs in 
Chymiſtry, when Particles, af- 
ter ee floated, and been ſuſ⸗ 
pended a-while in a Menſtruum, do 
at length ſink to the bottom. Theſe 
Particle precipitate ſometimes of 
their own accord, but oftner by the 
of forme other Liquor, 
drop d into the Menſiruum. The 
Reaſon of the deſcent in both Caſes 
is the ſame. It wou d be but to 
little purpoſe to enumerate all the 
Fictions and Hypotheſes, which 
have been thought upon, to account 
for Precipitation, eſpecially ſince this 
Operation is ſuch as may with leſs 
difficulty be reduc'd and folv'd by 
the Laws of Mechaniſm, than any 


from 


t 121 1 

from what Has been ſaid of Digeſti- 
on, how Fluids may be made to 
faſtain Bodies { pecifically heavier 
than thetnſelves ; ; namely, By ma- 
king tlie Reſiſtance, ariling from the 
Cohefton of the Parts of the Fluid, 
eqn to the Exceſs, which there is 

Specifick Gravity, in thoſe Bo- 
dies above the Menſftruum. And 
we have thewn, that this Reſiſtance 
is proportional to the Surface of the 
Corpuſcles. Therefore a contrary 
Condition 'to this, 1s all that is re- 
quiſite, that they may be fuſtain'd 
no longer; or, which is the ſame 
thing, that they may be precipitated; 
Namely, That the Tenacity of the 
Menfiruum be not proportional to 
the Gravity of the Corpuſcles. And 
this may be produc'd two ways. 

In the Fer ft place, Precipitation 
generally follows upon dropping in 

or ſpecifically lighter. For 
s' Mixture, the Gravity of the 
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Menſtruum, 100 always i is pro- 
portional to the compound Gravities 
of both Liquors, becomes lighter. 
The Menſiruum being thus di- 
luted, the Force of Coheſion is alſo 
e ſo that it is not able to 
reſiſt, or bear up the Bodies diſ- 
ſolv d in it; hereupon the Æguili- 
brium being taken off, they are pre- 
cipitated by the Force of their Gra- 
vity. Juſt in the ſame manner as 
HH drometers, which are eaſily ſu- 
ſtain d in Water, if you pour in a 
good deal of any burning Spirits, 
link to the bottom of the Glaſs. 
And this does not only agree very 
exactly with the Laws of Mecha- 
— 4 but likewiſe with Experi- 
ments themſelves. Thus Spirit of 
Sal Armoniac does very plentifulh 
precipitate the Filings of Metals, 
which are diſſolv d in Acid Men- 

fruume, tho it be abundantly 


ſame 


2 % & 


_ 1] 
fame thing i is done quicker by Shi 


rit of Wine, whoſe Gravity is 
ny to be almoſt the leaſt of a- 


By this Spirit alſo all Salts, * Tab. 3. 3. 


= 40 are ſuſpended in Pater, are 
precipitated, and ſo unite into Cry- 
ſtals. So if you drop in Diffilld 
LV inegar, the Dreſs of Antimony dif- 
fus'd in Water falls to the bottom, 
and affords you the Golden $ ulphur. 


After the ſame manner Water, Vine- 


gar, &c. makes a Precipitation from 
Acids, tho' more ſparingly. Nay, 


Acids themſelves being pour d up- 


on others, which are heavier, will 


precipitate whatever is ſwimming 


in them. Thus Spirit of Salt pre- 


cipitates either LA Copper, or Tin, 
diflolv'd in Oil of Vitriol. So little 
need is there for Akali's in this 
buſineſs, tho' all the C miſts have 


unanimouſly contended for them as 


| abſolutely neceſſary. 


In the /econd place, Precipitation 
K 3 will 


L 1341 
ſucceed as well, if you add a heavier 
Liquor to the 53 For the 
Particles of this Liquor, what with 
their Weight, and what with the 
Impetus they acquire in their De- 
ſcent, carry down, and fank all the 
Solid Corpuſcles they meet with in 
their way. So that the Corpuſcles 
5 being thus forc d down, and kept 
there by this adventitious Liquor, 
cannot mount up into their former 
Situation. And if any one has a mind 
to try the Truth o this Reaſoning 
by Experiments, there are enow 
to confirm it: For not only Acid 
Spirits, but Water alone, will preci- 
pitate Tinctures of Vegetables ex 
traced by Spirit of Wine. And the 
very fame Tinctures, extracted 
with Water or Wine, are precipita- 
ted very copiouſly by Acid Spirits, 
which are heavier *®. After this 
manner Metals, Which are diſſolv d 
in e of Hal Armaniac, are pre- 


cipi- 


cipitated with Oil of Vitriol, or Spi- 

rit f Witre. The ſame Bodies, 
tho ſuſpended in Agua Fortis, are 
eaſily Precipitated with Oil of Vi- 
triol, or Bezoartick Spirit of Mitre. 
And this very Oil, if pour'd upon 
Sal Volatile Oleoſum, or any other 
Solution of Sault, never ſo much ſa- 
turated, does fiot only fink the 
ſmaller Particles, but converts al- 
moſt the whole Liquor into Salt. 
For when theſe Liquors are pour d 
upon one another, the Salis, with 
which they abound, being put into 
Motion by their Attractive Force, 
run mutually to embrace one an- 
other; and becauſe they don t tecoil 
far back after the Congreſs, they 
are at length ſo united, as to become 
Phlegm remaining. The fame 
may likewife be obſerv'd in Tarta- 
rum Vitriolatum. In making all theſe 
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| Conflict and Efferveſ cence; as eva- 
porates almoſt all the Moiſture, with 
which the Salts are diluted: And 
upon this de pends the Battonalt of 
Chymical — a thing of ve- 
ry great Conſequence in the buſi- 
neſs of Precipitation. Nor can we 
account for Oil of Tartar's precipt- 
tating Bodies diſſolv d in Acids, 
any ee than from its ma- 
king a kind of Coagulum with theſe 
Corpuſcles, and thereby being too 
heavy for, and exceeding the Tena- 
city of the Menſtruum. 45 
Nor does Coagulation ed 
only upon the mixing of heavier Flu- 
ids, but it alſo very often promotes 
Precipitation, when the Gravity-of 
_ the inſtill d Liquor is intirely equal 
to that of the Menſtruum, or but 
very little different from it. And 
this Agglutination of Parts is to be 
ſeen in many Liguors, but moſt of 
alia in Saline JONES. Thus Spirit of 
. 13 Sal 


Sal Armoniac, Shirit of Haris Horn, 


and Human Blood, Sal Volatile Oleo- 
ſum, whoſe Gravities are nearly the 
fame as that of common Pater, 
precipitate the Solution of * Sub- 74 by 
limate very plentifully, as you may 
obferve in making the Yhite Pre- 
cipitate of Mercury. In which Ex- 
periment, the increaſe of the Weight 
gives a ſufficient Indication of an 
Union of thoſe Salts, which are 


pretty copious in the Sublimate and 
Liquors, which are pour'd upon it; 


for that which ſubſides at the bot- 
tom, exceeds in Weight the Subli- 

mate which was at firſt put in. Like- | 
wiſe. the Magifteries of Vegetables, 
extracted by Precipitation, do con- 
firm this account of Coagulation; for 

theſe have a greater Specifick Gravi- 

ty than the Powders of the Plants Ft: * Tab. 2 
This additional Weight therefore, is 
to be imputed to the A of the 
Liquor, ok which Precipitation : 
is perform d. The 
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le the my mY a Cel va- 
riouſſy modify d, according to the 
Nature and Texture of the Sah 


hey take this Method; Th 
Saline Body is diſſolv'd in Wa 
afterwards the Solution is filtr 
which, after tis evaporated 


into Cryſtals. 
Filtration are ma 
Salts may be pur 
Droſs; for otherwiſe, if amy Extra- 
noows ter ſhou'd get = not on- 
Tank arency of the 


Cryſtals 
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alſo wou'd * mang FI and broken. 
Therefore 8 Salts. being in 
this manner waſh'd and purg 8d 
afreſh, the Water (as of no farther 
ule) is taken off by Evaporation 
which 1 is done with deſign, that the 
remaining Solution ſhou'd be more 
ſaturated. And this Saturation of 
the Solution is neceſlary, that 3 
greater quantity of the Salts might 
run into Cryſtals. Now theſe 3 
ing nothing ele but a Congeries of 
the Saline Particles, if the Cauſe of 
this Union is ſhewn, you will eaſily 
perceive, why they cannot ſubſide, 
in a more diluted Mens This 
Compofition therefore ariſes from 
that attractive Force, by which Salts, 
which are near one — do na- 
turally ſtrive to coaleſce and unite: 
Which they do ſo much the eafier, 
the nearer they are one another, 
For the Force of Aurtracti ion exerting 
it {elf moſt at the point of Contact, 
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is the Cauſe of its being little or 
nothing, when Bodies are remov'd 
at a farther diſtance. Hence Salts, 
very much diluted with cold Water, 
ſcarcely attract at all, becauſe they 
are kept at too great a diſtance one 
from another, and hereupon remain 
quiet in their reſpective Quarters ; 
and tho' the Solution ſhou'd be 
| ſtronger, it wou'd part with its 
Salis but very ſparingly, without 
Evaporation ; but by letting the 
Water be evaporated to a thin Skin, 
the Salts are plac d fo near, as al- 
moſt to touch one another; and con- 
ſequently they will attract one an- 
other very ſtrongly; and being very 
cloſely and intimately united, they 
are form d as it were into ſo 1876 
; little Bundles. 1 0 7 
If any Saline Solution were to 
de let alone for ſome time, the C- 
fals wou d Precipitate, and fall of 
their own accord. For the Water, 
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Courſe of this Operation, do ſu 
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v ciently y demonſtrate. But the ve 


* 


e fame Salts, being diſſolyd in warm 
n Water, do quickly and eaſily melt , 


; and ſwim. in it; nor do they run 

e into Cryſtals, 0 long as that retains | 

s | its Heat. For the Motion, excited f 
t by the Heat, hinders and deſtroys | 


F- 


e che Motion ariſing from the At- 
A tractive Force. But as ſoon as the 1 
1 Water turns cold, and the Parts of 
tit are at reſt, +" Salts now bein 
able to ſtand nearer to one another, 


7 || exert their Attractive Force, and ſo 
7 || wnite themſelves i into Cryſtals. _ 
7  _ Salts of any kind may be reduc'd 


Iryſtals, be they Fixt or Vo- 
) lavile. Of the Fixt the Alkalizate 


— V. lacie Salts —_ "i 
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f before they can be reduc' d into "© i 
WB: Me Cryſtals; : i 
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ſtals; - "otherwids upon Brapors: 
2 fly off, and go diſſi — 
Add even Metals, corroded with Sa- 
line Spirits, eafily run into Cryſtals 
This being matter of Fact, has gi- 
ven occaſion to the Curious to en- 
quire, whether there be really any 
true Salis of Metals. And the Ar- 
pa taken from theſe Cryſtals, 
rſuaded 1 many, that there are 
1 Sole contain d in Metals; tho it 
feems to be but a very weak one. 
For thoſe, which are call'd the 
Salts of Tin and Lead, are only the 
Corpuſcles, or ſmalleſt Particles of 
the Metals, fo intimately. united 
and cohering to the Corpuſcles of 
the Saline Menftruum, as to be ca- 
pable both of running into Cry- 
ſtals, and of being diſſolv d and 
fuſtain d in Water, by means of the 
Salis they are entangld with: For 
if thoſe very Salis are put into a 
ann Fire, * revive * 
"Ss tne 
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* Metal it ſelf. Nor is the Ex- 
iſtence af Salt in Meals, 


o d 
any better from Vitriolum Mareis; 


or Salt of Seel, prepar d with Frs 
ings of Steel, and Oil of Fitriol ; in 
which, we grant, there is a little 
Portion of Iron contain d; but ſince 
it has nothing but what is common 
with the Cryſtals of Fitriol it ſelf, 
it is very ill Reaſoning, from thence 
to conelude, that there is a Salt con- 
tain d in the Iron. For we might 
better infer, from the apparent affi- 

nity there is between them, that 
ſome: few Particles of Jron ftick to 
the native Vitriol; which indeed is 
plain enough by Experiments. For 
the Calx of Vitriol is found to At- 
tract a Magnet. And for this Rea- 
ſon, they who make Artificial Vi- 
trio, mix with it a great quantity 
of Tron. So. little is this Notion 
of Metalline Salts favour'd by the 
Reaſons which are drawn from C- 


* | 


fals. T dere are fon Ke that 


pre- 
tend they can extract a Salt from 
Metals, without the aſſiſtance of a 


Saline Menſtruum, or Fire. 80 Bor- 


richius affirms, that he extracted a 
Cryſtalline Salt from Metals, beat - 
en only with Mercury and Water : 
But we have only the Author's Word 
for it. For this Opinion has been 
Exploded, and not without good 
Reaſon, by the beſt of Chymiſts. 
The ſame may be ſaid of the Salts 
of Pearls, and Corals, &c. 12449 
Hitherto we have explain d the 
Reaſon of Cryſtals; as for the Figures 
of them, you ſee your ſelves what 
they are; the Beauty and Variety 
of which; is ſo admirable, that there 
is ſcarce any thing in Nature, which 
can entertain the Eye more agreea- 
bly. The Figures of theſe are ſome- 

times ſeen by the naked Eye, but by 
the help of Microſcopes, are diſcern d 

n better. In Common Salt we 
„ plainly 


5 1 5 245 * 
laimly diſcover Quadrilateral P, 
a with 33 Baſes. In K 
gar, the ſame Pyramids with Ob- 
long and Rectangular Baſes. In 
Alum, they riſe with Six Sides, 
ſupported with an Hexagonal Baſe. 
The Cryſtals of Yjzriols very much 
reſemble Icicles, united one to an- 
other with great variety, among 
which lie ſome Polygons, as may 
be diſcover d with the naked Eye. 
Sal Armoniac very elegantly imi- 
tates the Branches of a Tree, and 
Harts Horn looks like a Quiver of 
Arrows. Glauber's Sal Mirabilis, 
which is made of Common Salt and 
Vitriol, exhibits the Figure of both 
| Salts. Mitre appears in certain 
Priſinatical Columns, not much 
unlike Bundles of Sticks, among 
which there are interſpers d ſome 
Rhomboidal, and ſome Pentagons, 
which ſeem to come very near thoſe 
of Common Salt. Hence Lemery 
TD L very 


N 


very juſtly remark d, that r! 
cou'd not be purify” 4 by any Art 
or Contrivance whatever, but ſome- 
thing of a Sal Gem, or Foffil Salt, 
wou d ſtick to it. But Salt of Tin 
outdoes all for Beauty, in which 
are Lines like little N eedles, which 
ſpread themſelves every where 
from a Point, as from a Centre, ſo 
as to repreſent a Star, much like 
what we ſee in che Regulus of 
Mars. 

But this is very y peculiar 3 in theſe 
Salts, that let them be never ſo di- 
vided, and reduc'd into minute 
Particles, yet when they are form' d 
into Cryſtals, they each of them 
reaſſume their proper Shape: 80 
that one might as eaſily diveſt and 
deprive them of their Saltneſs, as 
of their Figure. This being an 
immutable and perpetual Law, by 
knowing the Figure of the Cryſtals, 
we may underſtand what the Tex- 


ture 


Cz 
türe of the Partickes ought to be, 
which can form thoſe Crystal, And 
on the other hand, by knowing 
the Texture of the . — we 
may determine the Figures of the 
Cryſtals. For ſince the Figures 
of the moſt ſimple Parts, remain 
always the ſame, tis evident the 
Figures, which they run into, when 
compounded and united, muſt be 
uniform and conſtant. And ſince 
the Force of Attraction is ſtronger 
in one Side of the ſame Particle 
than another, there will conſtantly 
be a greater Concretion of Salts 
upon thoſe Sides, which attract 
more ſtrongly. From hence it 
may eaſily be demonſtrated, that 
the Figure of the leaſt Particles, 
is entirely different from that which 
appears in the Cry/zal. But we mult 
leave this to the Mathematicians, 
left weſhou'd ſeem to encroach up- 


on. a their Drone. {oi 
HS - It 


If I have explain lain'd | this Subject, 
1 as to make it underſtood, 1 — 
my Aim. For I thought that theſe 
Operations of Chymiftry might be 
better illuſtrated by a Plain and 
Simple Explication, than with all 
that Pomp and medley of Things, 
which Chy-miſ/s ſo much abound 
with. Nor do I imagine, you ex 
pect to be made Adepts, but rather 
deſire to underſtand the Reaſon 
of Chymical Operations, and to 
learn of what uſe theſe Inquiries 
may be to you. And that you 
may attain this, no other Princi- 
ples will better ſerve your purpoſe, 
than what we have here made uſe 
of, which are found, not only to be 
moſt agreeable to Nature, but the 
moſt plain and eaſy to apprehend. 
In theſe you find ſuch a thorough 
Agreement and Connexion, that 
if they were not really true, you 
* ſelves muſt * they could 


never 
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another. There remain indeed 
man) other things, which cannot 


be accounted for, without great 
difficulty: but we hope the diffi- 
culty, ſometime or another, may 
be ſurmounted, when People will 
take the pains to purſue theſe In- 
quiries in a right Method. Tis 
poſſible there may be ſome things, 


Which the greateſt Genius and In- 


duſtry cannot dive into; but if theſe 
can't be reduc'd to the Laws of 


Mechaniſm, we had better confeſs, 


that they are out of our reach, 
chan advance Notions and Specu- 
lations about em, which no ways 


agree with ſound Philoſophy. 
Therefore, as I have ſaid nothing 
upon this Subject to you, but 
what I preſume to be true, ſo I 
have choſen to paſs over the Mi- 
ſtakes and wrong Reaſonings of 
others. Tis enough for me to 
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others, would 
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troubleſome to | 


The « Firſt l TAB L. E. 


In whiah the Rarefaction, Ebullition 
and Aſcent of Liquids is eſtimated. 


The following Liquids were comp one 
with another in the ſame degree of Heat, and 
in Matraſſes of the ſame fo a 


| Rarefation. 
FAY Degrees. . 
Spirit of Wine 1 1 . Time 
Oil of Turpentine 65S a6 uf 
Common Water H 


NB. Spirit of Wine and Oil of Turpentine roſe 4 Inch 
in a Minute, but Water did not * to riſe till after 


Six Minutes. - 

Oil of Turnips Inch. 1 
Diſtill'd Vinegar * | 
Common, Water Wi} 

Simple Aqua Fortis 
Oil of Vitriol 
Spirit of Nitre, Bezoart 

and Herm. ana 
Simple Aqua Fortis 
Common Water 
Simple Aqua Fortis N 
; Spirit of Nitre, Bezoart 


PH and Herm. ana 


I2 M. 


t- N- 
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Oil of Vitriol 


Simple Aqua Fortis Inch. 9 . 3 
Spirit of Wine 8 „ 


Www + . * 


Spirit of Sal Armoniac 
Luke-watm Urin 
Common Water 
Spirit of Sal Armoniac 
Cold Urin 

Common Water 
Diſtilld Rue Water 
Common Water 


: 4 


Aqua Fortis 
Spirit of Vitriol 
Common Water 


us 


The Time of Ebullition. 


et C- © 


Sp irit of Wine 9 M. 
Oil of Turpentine . Wn The 
Common Water 2 5 
Oil of Turnips = 1 15 
iſtill'd Vinegar Sy 
Common Water . * 
Simple Aqua F ortis 
Spirit of Salt 
Spirit of Nitre Herm. 
Simple Aqua Fortis 
Common Water 8 
8. irit of Nitre, 
ommon Water 
Common Water | 6 35 | 
Oil of Vitriol J o the Fire iner. 
White Wine Vinegar „ 
Alegar 


- 
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At 2 a Clock 13 M. 
In a moderate heat 
and Matraſſes of equal 
bigneſs, the length of 
their Necks being 13 
In. & the Diam. 4 In. 


Beer 92 3H. 


Milk 
Oil of Turp. 


At 2 a Clock, 


3 H. 12 M. 
3 H. 16 M. 


Oil of Turnips 


2 N % T4 
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Common Water 18 4 
Spirit of Vitriol 3 


They boild to that 
over out of the Matraſs. Milk and 
Beer do not only riſe with bub- 
bles, but with a vaſt fro. 


They aroſe in one Minute, 3 
but the Oil of T 
four times higher than 


13 M. Red Wine 
In a ſtronger ) Vin. of Wine & Beer 
* SC C. Spir. Sal Arm, Succ. 
In. In. 
Oil * Turnip - 5 — 
Sp. Sal Arm. ) I 
Vin. of Beer >$ m. 1405 m. 
— of Wine \ t I 
Red Wine > 4 


i 
0 ban 


the reſt. 
traſs. 


It boil'd over the 
Matraſs 


Common Water 
Oil of Turnips 
Simple Aqua Fortis 
Common Water 
Common Water 
Oil of Turpentine 
Oil of Turnips 


Ana 3 4. 
Ana p. 29 3 


Ang f. 22 in two Hours E 


* 


wal 


. @, x 1 
* * £ 
. * 2 


aqua Fore u. fl. 3 H. n 


pus 2 
degree as to run 


I: boil over de Ms- 
"rg mg 


37 i 


35 m. 


To theſe Experiments i it will not be a to an- 
nex thoſe which are made by Diſtillation. 
which we have made uſe of the ſame . 
of Heat, and of the ſame Nitraten — ODS 


In 


The time The Scat 
of Aſcent. * 
in two. 
Hours 31 I ſearce 
they came off in 
the ſame time. 


tk 
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The time The Quantity . 


of Aſent. Wl 4% d. 


Double Aqua Fortis 
Unrectify'd Spirit of "A 
Harts-Horn Ana p. æq. in 2 Hours 
Spirit of Vitriol  V\ _ ir OI 
Chen —_— 
Oil of Vitriol 
Nite Dex. 
In a . Com. Water 
Fire. Spir. of Wine 
Solu. Camph. Hours, 
in wh. Wine There was 
| (more . than Wine aſcended. 


The Second TABL E 


In which the Specifick Gravity of Solids. is 


eſtimated. 


" The Weight 
14 X Diminzti on "Progert 
In Air. InWater. of Weight. Gravity. 

O Crude 1 gr, 60. gr. 55 Fr. 4x T7 
| Lead — 544 
Copper 53 
' Brafs | 1d 
Crude Tin — — id. 
Regulus of Antimon. 52 
Reg. of Steel & Cop. id. 
Bock Tin id. 
Iron — — 515 
Cinnabar of Antimon. | 51 
Litharge of Silver 


3 ieee 50 f 


| Silver Six- Pence 49 
— Copper dd. 


Seel 


5 : | "ti - Why 
Hh We 1 Diminution” . 


In Air. In Water. * Gravity. 
Of Cheb of Antimon. gr. 60 gr. 48 5 
Lapis Calamin. id. | 
— 'Tutty — — 47 13 4S 
Crocus Metallorum — 40% 133 FE: 
Crude Antimon. 45 15 * 
— ; 
| Steel prep. with — 41 BG -- 3's” 
1 White Lead id. | 1 
2 Green Glaſs ————— 3 87; 212 
Red Corall — — id. 5 SE 
a Flint — 38 22 281 
4 Bole Armon. "i | * 
0 Lapis Judaicus 385. 2 ONT - 
Flint- Glaſs —— 8 | 5 
— Bone of Sheep j juſt kill. 123-1... a 275 
Filings of Steel 30% a0 2 
Terra Lemnia ad. 4 
Ivory 29 31 132 
Harts-Horn — 28 32 1 
Mineral Sulphur —— 1 | 
8 Crude Tartar — 27 33 143 
Venice Glaſs 261 334 * 
Ruſt of Brass 3 35 * OED 
Burnt Lead — 24 36 18 
Gum Arabi — 112 12 
%. Opium — 16 44 1 fr 
ity. Lignum Guaiacum — I 8 45 I; 
Gum Tragacanth === id. = 8 
My rr — wil 48 + 
Cortex Guaiaci id. | 10 1 
Gum Guaiacum —— 6 145 
Roſin of 1 - 10 50 1 7 
Lignum Nephr. id. _” 4 
Iſinglaſs — 6 54 IS 
| China-Root — — 4 56 i 114 
um. Frankincenſ — = | 
F G6 leſs 1 a 77 
- Peruvian Bark leſs 162 173 
K Oak 0 leſs 26 8 
Firr — — leſs 48 


4 N TR 5 Wis NIB SN» - * 1 3 N 3 _ OT : : 
1 Gs 4 - Y id . L [ Nine e 
Fas oo OO FS: I, 
* N - ; $ 2 
n >. 
* * 
£ * 
* 4 x. P 
* 
* * 
» : * : 
= 4a 4 ö 
% 3 b N * 
F BY : 
N 4 
1 n 
' 4 - 
* 


| The W, right of Satts i in 8 pirit of Wine were ' Found 
to be as follows. 18 
The Neigbt. 


. Abatements Proper. 
In Air. In p. Wine. of the Wet. 


Of Crude Mercury — gr. 60. Sr. 57 gr. 27 17 ner 
Mercurius Dulcis 3 8 = 
Panacea Rubr. 5 " o” 5 12 
Merc. dul. 3d time ſub. 1 
— 4th time ſub. =. 6 10 
Turpith Mineral 8 
Corroſive Sublimat. 3 at > 4 
Sugar of Lead . 18 
Fixt Salt of Nitre = id. 
8 iſtery of Corall— 1 8 
Sympathetick Powder - —_ 
artar Vitrioliz'd —— 384 __ 2 234 
Glanber's Sal Mirabili PTT 
Emetic Tartar 37 - 
Sal Guaici -—_—_—_ — 37 „„ 227 
— Prunella , id. : | 
— Polychreſtan — id. 
— Enixum e———_ 0 
Cream of Tarta 34 9 273 
White Vitriol — !: = MI 
Salt of Steel — - 33 Es 225 
Green Vitriol =" EI 
Red rr — id. 
Salt of White Vitriol - id. 
Nitre — — 
Volt. Salts of Harts H. = 33 
Ens Martis once ſubl. - = 4 | 
Sal Armoniac purify'd - = 
2 34 time ſubl; — 115 


” | 
8 ö * 


nd TTF TR: 0 1 
The Third TABLE, 
1 In which the Specifick Gran of Li- 
1 f quids 18 eſtimated. 
T be * = a Piece of Lead in Ar, Gr. 45 5. 
Weight... Diminut. Propor. 
Y N Oil of Vitriol = 
of Vitriol — 76 351 
's 1 Hermetic Sp. Nitr. v. 379 * 72 | 
rg Sp. Nit. with Oil Vit.. 398 59 4 
Of common Nitre — 97 88: * 1 
17 — Nitre Bezoartic — j . 3 
1 Double Aqua Fortis — .408-. 1 
Spirit of Vitrio!l 406 49 4 
+ Spir. Salt with Oil Vit. 408 47 1 
Solu. of comm. Salt 3 2 id I 
with F6 of com. Water 1 ; 3 
Sp. of Sal Armo. Succ. 409 46 928 : 
& . =— with Pot-Aſhes id. ö 
; Simple Aqua Fortis = 410 45 105 3 
25 The ſame | Solution of Sal Enix 1 5 id 1 
P Piece of in Water 55 . | 4 
Lead A Decoct. of Gentian- 4104 444 103$ 
3 Spirit of Tartar — 411 44 1044 
A. Dec. of Snake weed - id. 
Sp. of Harts H. not rect id. | 
fy Dec. of Salſa parilla 412 43 1043 
of China Root id. 1247 
Spirit of common Salt 41214 424 105 3 
A Decoct. of Age — id. j 
A Sclution 0 um EP 3 
31 31 in Wat. l. 5 413 on 108 1 
5 Syden. Liqu. Lau id. i . 
7 Liq . Panacea of Op. | 1d. Y 4 
2 Dee. of the Peru. * 1d. 4 
— of Pomegranuts - id. 
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Weight Distr. Proper, 


44. 2.» rye Of Fes 
"In a Solut. of Sal A; n of \ 
pur. Z1 & wh. d. ; 
J 1. in Water 5 ee 
| 4 Urine ————— 4133 14x 1032 
eee 
Common Wate— id. 
A Tinct. Alo. with Wat. id. 
A Dec. of red Sanders - id. 
I DiRIINd Vinegar — 4144 401 
Mint 7 : 
Rue > Water Diſtil 415 40 113 
r . | 
Vinegar .-_ 7M 394 
Milk — *. 4153 394 
A Decoction of Savin- id. 
An Inf. of Harehound 416 29 11% 
The e 1 - of Mint id. od 
Pres f5 of Wormwood id. 4 
Lead Elix. pro. wit. Sal Vol. 4464 338 
An Infuſion of Tea — id. | 
"Spirit of Saffron —— 4 38 1145 
i Spir. of Sal Armoniac ” 67 | 
. with quick Lime — § 481 30z 
Sweet Spirit of Salt — id. $ 
Tincture of Caſtor — _ 419, 36 1275 
Sp. Wine with Camph. _ id. TR | 
Mynſicht's Tint. Steel | 399. 1 
. Tinct. Sulph. with Spi- 2: W hy | 
| I  rit of Turpentine — 3 6 8 
. Oil of Turni fs ; Re] 2 4 
Tincture of Corall — 421 34. 1344 
1 Spirit of Wine 4 ; gy 337 1325 
Oil of 9 — 32H 
- „ | |. Sp. of Wine retify'd. = 423 mw þ 1 
* LBoird Water m— 31 1 


The Numbers in the laſt Column how the Were the Spe- 


61 Age Gravity of Fluids, if compar'd reciprocally. | For as 1143 is 
to 523, ſo is the Gravity of Oil of Fitriat to ras of "—_— 


of Safron, viz. about double. 
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PR ALECTIONES CHyYMIcas, | 

in quibus omnes fere Operationes 3 
Chymice ad vera principia & iþ- 
ſius Nature leges rediguntur, Ox- 


onii habite, | 
$4 Jonanneg Fariny, MD. | 
._ dis Chriſti Alumno. _ =_ 


AmPtelodami, apud Jan ſſonio ID a 72 ; 3 
berg10s, 1710, 8. conſtat. flag. 7. | 


+ 


Hym1cos in experimentis cum 
laude hactenus progreſſos eſſe 
agnoſcit Autor, in iis autem expli- 
candis parum profeciſſe affirmat, ta- 

libus quippe uſos principiis, que vix.. 
intelligi poſſint. Artem igitur Chy- 
micam illuſtraturus ſingulas opera- 
tiones eo, quo inter ſe connexæ ſunt, 
11 0  {( on Þ 
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* en & qua potiſſimurn 


vi Mechanica edantur, diſquirere i in- 
tendit. Monet autem viam, qua ad 
Mechanica principia Chymia exigi 
poſſit, primum aperuiſſe Johannem 
Keil in us, quæ ex Tranſactionibus 
Anglicanis Sectioni Sextæ Tom. IV. 
Supplementorum p. 272. & leqq. 

inſervimus, & ſpem facit operis 


Phyſici ab ipſo edendi, in quo res 


maxime reconditas illuſtratum iri 


ait. Adhibet nimirum præter no- 
tiſſima principia Arithmetica, Geo- 
metrica & Hydroſtatica, etiam hy- 

potheſin Keilianam (quam loco ig 
ipfis Autoris verbis deſcripſimus, & 
jam in Actis Anni ſuperioris attigi- 
mu ) de vi attractice particularum 
minimarum. Verum enim vero Dn, 


| 
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EKeilius cum ſequacibus redit reapſe ad þ 


qualitates occultas, quales apud Scholz P 


Philoſophos ſympathia & antipathiaſÞ 


fuere, dum vim quandam attrac&tricemP® 


ſtatuit, quæ ſi (u t __ vul 0 primitivaſ® 
cet l 


materiam eſſentialiter competit, uti- 
que per rationes mechanicas explicari 
nequit: atque adeo vel erit aliquid 
Jabſurdum, vel in miraculum ſeu vo- 
luntatem Dei extraordinariam reſol- 
vetur, ad quam tamen in Phyſicis ſine 
neceſſitate confugiendum non eſſe, 
convenit inter intelligentes. Quodſi 
aliter procedimus & fictionibus indul- 
gemus, reditur ad Philoſophiam quan- 
dam phantaſticam Scholæ vel etiam 
Enthuſiaſticam, qualis Fluddi fuit. 
Ita uno ictu ſubvertentur, quæ in 
Anglia ipſe Robertus Boylius & alii 
Virii docti de rebus naturalibus me- 
chanice, id eſt, rationabiliter explican- 
Jn, Idis magno ſtudio ſtabiliverunt, que 
ad Boylius etiam diſerte ad Chymica ap- 
olalplicuit. Juxta infelicem hanc philoſo- 
chialphandi rationem Autor adeo ſupponit, 
cemlomnes materiæ partes a ſe invicem tra- 
itiva hi; vim attractivam per exigua admo- 
eſt lum ſpatiola diffundi & in contactu 
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eſt, omnique materiæ erga omnem 
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validiſſimam exiſtere, decreſcere au- 
tem in ratione majore, quam eſt du- 
plicata diſtantiarum; eandem pro 
varia particularum figura & denſitate 
diverſam eſſe; immo in uno latere 
fortiorem ſeſe exerere quam in alio; 
particulas eo majore velocitate ad ſe 
invicem accedere, quo ſint minores; 
cohæſionem denique materiæ in cor- 
poribus ab hac attractione oriri, & pro 
varia contactuum quantitate multi- 
fariam mutari. Sed hæc omnia ſine 
qualitate illa occulta attractice, veræ 
philoſophiæ principia confundente & 
in antiquum chaos reducente, commo- 
de explicare poſſunt, partim etiam 
Viris doctis jam explicata ſunt, ſtatu- 
endo plurimas materiz particula 
ſphæra quadam magnetica fuidi ſub 
tilioris eſſe circumdatas, cujus moti 
(ut in magnetibus noſtris fieri vide 
mus) attrahant ſe invicem aut re 
pellant & ad ſitum conveniente 
diſponant, quoties ſcilicet libertate 
aliquan 
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aliquam ſunt nacta. Ut alios multos 


modos mechanicos taceamus a Pulſu 


ortos, quibus ſine attractione pro- 
prie dicta explicari poteſt, cur corpora 


ad ſe invicem accedant, ut attrahi 


videantur ; veluti cum aqua per ſuc- 
tionem in tubos aſſurgit, vel cum 
guttæ binæ ejuſdem liquoris ex con- 
tactu ſubito in unam coaleſcunt. Ita- 
que ad aliquid precarium & minime 
intelligibile confugere neceſſe non eſt. 


Et talibus ſemel admiſſis apertaque 
fingendi licentia, mox erunt qui 
alias hujuſmodi qualitates occultas, 
ſeu quas iph agnoſcant abſolute inex- 


plicabiles, comminiſcentur, & pau- 
latim ad veterea ignorantiæ aſyla re- 
dibunt. Si detur vis attrahendi ſeu 
ſympathia, quidni pari jure detur 
vis repellendi ſeu antipathia. Ita 
facile etiam dabitur Antiperiſtaſis, 


dabuntur qualitates emiſſe per mo- 
dum ſpecierum cum ſuis actu poten- 


tialibus; dabitur funiculus Lini 
15 "mg = 
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attractivus a Boylio refutatus; dabi- 
tur in materia eadem variatio exten- 
ſionis non apparentis tantum, ſed 
etiam veræ, ejuſdemque materiz ac- 
curata in majus volumen diſtenſio, 
aut in minus volumen compreſſio, ſine 
aliena materia intro admiſſa vel ex- 
pulſa, ſeu rarefactio aut condenſatio 
proprie dicta, tanquam mater vis ela- 
ſticæ: imo hanc extenſionis variatio- 
nem, ni fallor Ds. Keilius jam ipſe 
introducere conatur loco ſupra lau- 
dato. Et ut verbo dicam, pleraque 
omnia monſtra Scholaſtica, ſtudio 
Baconi, Galilæi, Jungi, Carteſu, 
Hobbii, Toricelli, Paſcalii, Boylii 

profligata velut agmine facto per 
poſticum iterum in Philoſophiam, niſi 
cavemus, irrumpent. Videamus vero, 
quomodo Autor figmento iſto ad Chy- 

micas operationes explicandas utatur. 
Cum Chymica fit Ars corporum 
naturalium partes vel ſegregatas con- 
jungendi, vel conjunctas ſegregandi, 
We bis " "0 * 
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idque „ ignis contin eam 
in Diacriſin & Syncriſfin dividit 
Ad illam calcinationem, diſtillatio- 
nem, ſublimationem, ad hanc fermen- 
tationem, digeſtionem, extractionem, 
præcipitationem, & chryſtallizatio- 
nem refert. Calcinatio quoniam ſine 
liquatione nunquam fere contingit, 
hanc primo loco explicat. 

Cohærent ex mente Autoris parti- | 


culæ per mutuam attractionem, in 


ipſo contactu fortiſſimam. Liquantur 
ergo corpora, dum corpuſcula i ignea 
in ea ſe inſinuant & ita ſegregant, ut 


particularum multo minor contactus 


fiat. Hanc ſegregationem a 1 


liquefactorum rarefactione probat, & 


ex cohærentiæ diſcrepantia omnem in 
corporibus liquandis varietatem de- 
ducit. Calcinationem diuturnioris li- 
quationis effectum pronuntiat, dum 


corpuſcula magis ſubtilia avolent, & 


ignez particulæ ea multitudine in 


corpus ſc inſinuent, eique quaqua- 
M4 verium 


% 


verſum ſe immiſceant ac intimius ag- 
glutinent, ut amplius perſiſtere ne- 
queat fluiditas: id quod ex aucto cor- 
porum calcinatorum pondere probat. 
Ad calcinationem quoque vitrificatio- 
nem revocat, & ſine ratione decre- 
pitationem atque detonationem apud 
Chymicos ab ea diſtingui, notat. Aſ- 
cenſum fluidi in diſtillatione duplici 
cauſe adſcribit, ſpecificæ nempe le- 
vitati & impulſui. Demonſtrat ita- 
que particulas rarefactas ſpecifice le- 
viores fieri, e. gr. moleculam aquæ, 
cujus gravitas eſt ad gravitatem aeris, 
ut 800 ad 1, ſi ejus diameter per 
rarefactionem decupla evadat. Sed 
leviora in gravioribus aſcendunt. Erit 
autem tanto promptior aſcenſus, quo 
corporum particulæ facilius rareſcunt. 
Impulſum a celeritate deducit, qua 
ignea corpuſcula moventur, virium 
quantitatem ex facto maſſæ in cele- 
ritatem per communem errorem paſ- 
Aim in his Actis notatum æſtimans. Ad 

Ho | ele- 
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elevationem denden m ſpecificꝰ 
graviorum multum conferre ſuperfi 
ciem eorundem, cum plura ignes cor 


puſcula in eas impetum faciant, ſi 


lata fuerit, quam ſi exigua exiſtat. 
In elevatione ſolidorum, quæ fit per 
ſublimationem, rareſcentiam vix lo- 
cum habere, ſed ſoli impulſui aſcen- 
ſum tribui debere. Conſiderandum 


vero eſſe, quod in particularum ſe- 
junctione vi ignis facta gravitas minu- 


atur in ratione cuborum, ſuperfi- 


ciem in ratione quadratorum ne 


trorum, atque adeo abolita fere gra- 
vitate lata ſatis ſuperficies particulæ 
evehendz relinquatur. Ex. gr. fit 
diameter corporis 1 2, gravitas I2. Si 


diameter evaſerit ſubdupla, gravitas 


infra binarium ſubſiſtit, ſuperficies 
autem ad 36 aſſurgit. Fermentatio- 
nem per motum partium inteſtino- 


rum definit, qui ſuboritur, ſi ſalia in 


liquoribus ſeu men ſtruis colliqueſcunt, 
eamque in diſſolutionem & ebullitio- 
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nem dividit. Diſſolutionem fieri, & 
falta diſſolvenda validius attrahant 
particulas fluidi, quam he a ſe invi- 
cem trahantur. Ita autem fieri, ut 
in viciniam ſalium proprius ire con- 
tendant, ficque in motum concitatæ 
cum quodamimpetu in ſalia ferantur 
& in earum meatus aditu parato 
eadem comminuant atque diffringant. 
Quodſi particulæ ad motum concitatæ 
elaſticæ fuerint, fermentationem oriri, 
cum eadem celeritate poſt ictum rece- 
dant, qua prius ad ſe invicem acce- 
debant. Aerem rarefactum, dum ex- 
pellitur, ebullitionem cauſari, & motu 
vehementius increſcente, calorem ex- 
citari. Amalgamationem & corroſio- 
nem eodem modo explicat: nec aliter 
de digeſtione ſtatuit, niſi quod hic 
ignis in ſubſidium vocetur. Extractio- 
nem quoque per eandem particularum 
attractionem declarat: præcipitatio- 
nem vero fieri ait, vel ſi liquor ſpect 
1100 levior inſtillatus menſtrui gravi- 
tatem - 
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tatem & conſequenter tenacitem mi” 
nuat, ut particulz ſpecifice graviores, 
que huic ſeparandæ antea pares non 
exiſtebant, nunc eam vincant, ſicque 
deſcendant; vel ſi liquoris ſpecifice 
gravioris, dum infunditur, particulæ 
fundum petentes reliquas per fluidum 
diffuſas ſecum una abripiant: fundo 
non amplius elevandæ, cum per ſe 
fluido ſpecifice graviores exiſtant. 

_ Chryſtallizationem denique a vi 
particularum ſalinarum attractiva im- 
mediate ac unice derivat. Similes 
meditationes paſſim habent recentio- 
res Philoſophi, quando res chymicas 
ad cauſas revocare conantur, niſi quod 
a vi illa attractiva merito abſtineant, 
ne vocula eleganter ſonante ignoran- 
tiam ſuam palliare videantur. Sed 
tum demum eos valde profeciſſe di- 
cendum erit, cum effecerint, ut ex- 
perimenta nondum capta ex conſti- 
tutis principiis prædici poſſint. 
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REMARKS un the fre- 
| Young Account. 


THEN I firſt. oubliſh 4 theſe 


Chymical Lain J was 
bee I might incur the Diſ- 
pleaſure of the Chymiſts, for pre- 

ſuming to bring a little plain Senſe 
into an Art, which the Profeſſors 
of it wou'd never yet ſuffer to ap- 
pear in any other Dreſs, than that of 
Fable and Jargon : But I thought 
my ſelf ſecure of not offending any 
Inquirer after Truth, who wou'd, 
1 imagin'd, be pleas' d to ſee . 
thing new in this part of Philoſo- 
phy, and the Science it ſelf reduc'd 
to the Laws of Nature; which are 
undoubtedly the true face” only Prin- 
ciples, by which an Inquiry of this 


la can proceed. with ſucceſs, and 
* 


1 
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which have never yet been apply d 
to this Subject. 


But the Reader N by the 


Account here annex'd, this it has 


happen'd quite olds : The 


Publiſhers of the Lipfick Tranſacti- 
ons, without making any Objection 


to the Experiments themſelves, or 


ſhewing any falſe Reaſonings in the 
manner of Explaining them, attack 
ſome of the Principles, upon which 


the Explication is founded; and this 
they 4 before they give any ac- 


cou 4 of the Treatiſe it ſelf, with 


a deſign to raiſe a Prejudice a- 
gainſt it: A method ſurely very 
new, and very unfair in theſe Re- 


tailers of Learning, who pretend 


only to give a naked and impartial 
Relation of what is contain'd in 


Books, and to leave the Readers at 
liberty to judge for themſelves. 


The Grounds upon which I pro 


ceeded in my „ of Chymiſtry, 


were 


= y juſtify d and e d; 


12 174 1 35 
were the Principles and Method of 
Reaſoning, introduc'd by the Incom- 
parable Sir 1/aac Newton ; whoſe 
_ Concluſions in Philoſophy are as 
Demonſtrative, as his Diſcoveries 
are Surprizing. And fince the Edi- 
tors ſeem to have no true Notion 
of his Method, which is the only 
one by which Natural Knowledge 
can be advanc'd, Iwill here endea- 
vour to explain it to them: I ſhall 
ſhew, that tis to this we owe the 
late great Improvements in Philo- 
ſophy ; That the Objections they 
produce againſt it, ariſe from their 
wrong Apprehenſions of it; That 
the ſame Objections are « much 
more force againſt their own Prin- 
ciples, than thoſe of Sir I. Newton : 
And if from what I have to offer 
upon theſe Points, the Reader be 
convinc d, that the Principles upon 
which my Lectures are founded, are 


I hope 


T hope he will the eaſier be inclin'd 
to believe, that they are rightly ap- 
ply'd ; which the Editors, by their 
Silence in this Point, ſeem to con- 
. 8 1 
It has been the conſtant Method 
of the Carteſians, and of thoſe too, 
for the moſt part, who call them- 
ſelves Mechanical Philoſophers, to 
aſſume an Hypotheſis or Figment, 
which has no Foundation any where, 
but in the Imagination only; and 
then in general terms, to tell us, 
how every thing in Nature may be 
produc'd according to that Hypo- 
theſis, without being able to give 
a clear and ſatisfactory account of 
one ſingle Appearance. Nothing 
of this kind can be charg'd upon 
Sir I. Newton; he aſſumes nothing 
but Obſervations and. Experiments, 
which are evident to the Senſe of 
all Mankind, and from thence he 
deduces demonſtrative Concluſions f 
per 
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were the Principles and Method of 
Reaſoning, introduc'd by the Incom- 
parable Sir 1/aac Newton ; whoſe 
Concluſions in Philoſophy are as 
Demonſtrative, as his Diſcoveries 
are Surprizing. 1 ſince the Edi- 
tors ſeem to have no true Notion 
of his Method, which is the only 
one by which Natural Knowledge 
can be advanc'd, I will here endea- 
vour to explain it to them: I ſhall 
ſhew, that 'tis to this we owe the 
late great Improvements in Philo- 
ſophy ; That the Objections they 
produce againſt it, ariſe from their 
wrong Apprehenſions of it; That 
the ſame Objections are «< much 
more force againſt their own Prin- 

ciples, than thoſe of Sir J. Newton : 
And if from what I have to offer 

upon theſe Points, the Reader be 

convinc'd, that the Principles upon 

which my Lectures are founded, are 


| i juſtify” d and a d; 
j I hope 
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1 has he will the eaſier be inclin'd 
to believe, that they are rightly ap- 
ply'd ; which the Editors, by their 
1 8 in this Point, ſeem to con- 
3 
It has been the cont Method 
of the Cartefians, and of thoſe too, 
for the moſt part, who call them- 
ſelves Mechanical Philoſophers, to 
aſſume an Hypotheſis or Figment, 
which has no Foundation any where, 
but in the Imagination only; and 
then in general terms, to tell us, 
how every thing in Nature may be 
produc'd according to that Hypo- 
theſis, without being able to give 
a clear and ſatisfactory account of 
one ſingle Appearance. Nothing 
of this Kind can be charg d upon 
dir J. Newton ; he aſſumes nothing 
but Obſervations and. Experiments, 
which are evident to the Senſe of 
all Mankind, and from thence he 
deduces demonſtrative Conners 
—_ 


4 * MN 31 
and then again, by the Aſſiſtance of 
theſe Conclu ſions, he Explains the 
Cauſes of many Phenomena in Na- 
ture. Thus it is evident, by un- 
doubted Obſervations, that the 
Planets move in Ellipſes round the 
Sun, and deſcribe Areas always pro- 
portional to the Times; and that 
the Satellites do the Gave in reſpect 
of their primary Planets : From this 
he clearly demonſtrates, that all the 
Planets have a tendency towards the 
Sun, and the Satellites towards the 
Planets, which they attend ; that 
this Tendency decreaſes in a dupli- 
cate Proportion of their Diſtance; 
that moreover, there is an Univer- 
ſal Tendency of Matter to Matter; 
and that the Tendency of the Moon 
towards the Earth, is the very ſame 
with the force of Gravity, and is the 
cauſe of the Flux and Reflux of the 
Sea. This Tendency, or Attracti- 
en, ſome indeed * if they pleaſe 
wm. 


12 3 . 
term ax Occult. Reality, and I be- 
lieve it will always remain ſo; for 


I cannot find, that the greateſt Phi- 
loſopher among the Fai tors will 
undertake to ſhew; how it may be 
produc” d Mechanically. But then, 
133 Occult it be, as to its 
Cauſe, it cannot be call d, what 
their Princi les are own'd to be, 
0 porbofis or Figment ; - fince'the 
ice. of it is as. undeniably 
prov d, as that of the Sun or the 
| Mo If then there be ſuch a 
Principle, which demonſtrably be- 
longs to Matter, what Reaſon can 
there be, why we may not make 

uſe of it in Philoſophy ? and ſhew 
bow it is the real and adequate 
Cauſe of a great many Effects, Which 

we daily obſerve. 

S8o likewiſe, by the moſk Bvident 
Experiments and Obſervations, Sir 
J Newton has found the different 
E of the Rays of Light, 
| MN - 
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and by that means has diſcover d 
uch wonderful Properties of Light 
and Colours, that all the attempts, 
which have been made in this part 
of Opticks before, are trifling in 
oper: of his Performance. | 
The true way certainly of pro- 
ceeding | in theſe Philoſophical In- 
quiries, is firſt to find out by many 
and undoubted Experiments, the 
Properties of Bodies; and then, 
without any farther Search into the 
Cauſe of ſuch Properties, (which 
perhaps are inſearchable) to explain 
the particular Phænomena, which 
depend upon them. By this Method 
Archimedes diſcover d the Principles 
of Mechanicks, and the Laws of 
Hydroftaticks, without determining 
the Cauſe of Gravity and Fluidity. 
He aſſumes ſuch Facts, as are evi- 
dent to Obſervation and Senſe, and 
from thence he demonſtrates . the 
Principles of thoſe Sciences. So 
Wee 5 ükewiſe 
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Arwed Galileo cho he knew no 
Hyporheſis, Which explain'd the 


Cauſe of Gravity, did not withſtand- 


ing find out the Laws of Accelera- 
tion in heavy Bodies; the Motion 
of Pyojeztils, and- the Doctrine of 
Pendulunis : And ifi a word, laid 
a Foundation for all the Diſcoveries, | 
which have been made i in Natural 
Knowledge ſince his time. Have 
not the Mathematicians made great 
Advancements in the Science of 
Opticks, by aſſuming two Principles 
of Reflection and Refraction, which 


are evident to Experience, tho 


the real Cauſe of theſe two Prin- 


ciples is ſtill unknown to moſt of 
them! ? i 

* -Acobrifiigy to the Principles bf 
our Philoſophical Editors, all theſe 
great and able Diſcoveries muſt be 
rejected, becauſe they are founded 


upon ſuch Properties of Bodies, as 


have unknown Cauſes; and cannot 
05 1 be 


"Law 


be explain d, without admitting Oc: 
cult Qualities, which confound the 
Principles of true Philoſophy, and 


reduce it to its ancient Ghaos.  Wol- 
fas, in his Aerometria, has aſſum'd 
for a Principle the Gravity of the 
Air, and from thence has deduc'd 
the Reaſon of many Phenomena in 
Nature; but he has no where gi- 
ven us a Mechanical Account of the 
Cauſe of this Gravity ; and, I be- 
lieve, never any Hypotheſis has 
been yet produc'd to explain it, but 
what Wolfius himſelf could cafily 
demonſtrate to be falſe. Will the 
Editors object to him, that he has 
introduced an Occult Quality into 
Natural Philoſophy? Indeed Sir J, 
Meuron has gone farther towards 
Explaining the Cauſe of Gravity, 
which we feel and obſerve, than 
any one beſides; for he has ſhewn, 
that it ariſes * the Principle of 
Attraction, which all Matter has 
TY 0 
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to Matter. Such a Principle of A- 
traction they are pleas d to call a 

Figment ; but how any thing ſhou'd 
be a Figment, which really exiſts, 
is paſt Comprehenſion. Sir I1/aac 
Newton has undeniably prov'd one 
Species of Attraction to be diftus'd 
through the whole Planetary Sy- 
ſtems; and I have not heard, that 
any Objections, of the leaſt weight, 


have been rais'd againſt his Demon- 


ſtrations. | I have more Experi- 
ments to prove the Exiſtence of this 


other Kind of Attraction, which de- 


creaſes in a greater Proportion than 


the Squares of the Diſtance, and 


that it exerts itſelf vigorouſly in 
the minute Particles of Matter, 
than Wolfius has to prove the Gra- 
vity of the Air. Why then muſt 


we reckon the Principles, upon 


which the Reaſoning is founded, 
more a Figment in one cafe, than 


in che other! ? We find by Obſerva- 


x tion 


WES) 


tion, 5 that the Particles of Light, | 
which flow. from the Sun, the fix- 
ed Stars, or even our Terreſtrial 
Fires, are all equally attracted to- 
wards the Edges of Solid Bodies; 
and wherever there is Action, chere i 
muſt be Re- action: and therefore it 
may be concluded, that this Prin- 
ciple is really exiſtent, and equally 
diffus'd through all the Matter of 
the Univerſe. * * tho it may be 
inherent equally in all Matter, yet 
Mr. Keil has demonſtrated, that it 
muſt of neceſſity produce the moſt 
ſenſible Effects in the ſmalleſt Bo- 


dies. 


But they ſay, Tf we once 8 
aueh a liberty of Feigning, others 
will invent other Occult Qualities, 
and fo by degrees we ſhall return 
to the old Refuge for Ignorance : 
As if there be an Attractive Force 
or. Sympathy, why not li kewiſe an 

Air, an "oY s and 
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Realities emitted 0 way of Spe- 
cies : We may likewiſe allow of the 
AttraFive Fun icles of Linus, and 
the Variation of Extenſion in the 


fame Matter. 


IF there be an Attrafive Fai 9 
"Tis clear and demonſtrable, that 


there is ſuch a Force. This is not 


an Hypotheſis invented to ſolve 
other Phenomena, but is it ſelf a 
Phenomenon in Nature: and there- 
fore, tho' theſe Editors may think, 


they have urg'd the Defenders of 
it to an Abfurdity, yet the forego- 


ing Argument, in which they ſeem 


to place ſo much Confidence, has 
really no more in it than this. If 
We allow of one Principle, which, 
by undoubted Experience, we 


are ſure exiſts in Nature ; there- 


fore we ought, upon the ſame ac- 


count, to admit of others, which 


do not exiſt: for Inſtance, if we 


al lo of Gravity, which by Ex- 


N 4 perience 
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_ wore . we ben not e che Reaſon 
of it, therefore we muſt acquieſce 


in all the Fictions and Fancies of 
Philoſophers, of which we have no 


Experience, and for which no Rea- 


ſon can be aſſign d. If this be a 
Mathematical way of Reaſoning, I 
muſt confeſs we had better return 


to any old Refuge of Ignorance, than 
Fe of ſuch a liberty of Arguing. 


But the great Objection againſt 
the Principle of Attraftion, is, 


that there can be no Mechanical 
Reaſon given for it. Muſt we 


then 15 of nothing, but what we 
can give a Reaſon for? Have ever 
any of them yet given a true and 
mechanical Account of the Elaſti- 
city of the Air? which however 
is acknowledg'd by all Philoſo- 
phers, and ſeveral Phenomena are 
own'd to be rationally ſolvd by it. 
We don t den bus, a Clock-maker 
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* Clock or Watch, tho he knows | 
nothing of the Nature of Gravity or 


Elafticity, which are the Princi- 


ples that ſet all the Wheels in Mo- 
tion: And for the fame Reaſon, 
why may not he be allow'd to know 
the Mechanical Operations of Na- 
ture, who has diſcover'd the Spring, 
which actuates all the Bodies in 
the Univerſe, and preſerves them 


'1n their Order and Motions, and 
can give an account, how it me- 


chanically produces each particu- 
lar Phenomena; tho' at the ſame 
time he 1s intirely ignorant, as to 


the Cauſe of that firſt Spring, upon 


which they all depend? However 


if the Editors have a mind to at- 
tempt Explaining this Principle of 
Attraction mechanically, they have 
their full Liberty: Sir J Newton, 
I dare ſay, will willingly reſign to 
them the Glory of the Diſcovery z 

g — a 
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and be ſatisfy d, if he eſcapes their 

Cenſure, for not undertaking the 
Solution of ſuch an intricate Pro- 
blem. 
I know Mr. 2 "RES the Edi- 
tors conſtantly ofter Incenſe to, in 
his Specimen, which he calls by an 
Elegantly Sounding Word, Dy N A- 
MICUM, poſitively alben, that an 
Acfive Principle conſtitutes the very 


Eſſence of a Material Subſtance *. 


* Apr. 95. Spec. Dynamicum, In rebus Cor 
porets eſſe aliquid preter Extentionem, imo Exten- 
tone prius alibi admonuimus, nempe ipſam vim 
Naturæ ubig; ab Authore inditam, que non in ſim- 
plici facultate conſiſtit, qua Schole contente fuiſſe 

ridentur, ſed præterea conatu ſive niſu inſtruitur, 
effeftum plenum habituro, niſi contrario conatu 
impediatur. Hic niſus paſſim ſenſibus occurrit, & 
meo judicio ubiq; in Materia, ratione intelligitur, 
etiam ubi ſenſui non patet. Quod fi jam Deo per 
Miraculum tranſſribi non debet, certe oportet ut 
vis illa in ipſis Corporibus ab 72 producatur, imo 
ut intimam Corporum naturam conſtituat, quando 

agere eſt Character Subſtantiarum, Extenſs 20g; nil 
ald. quam jam pre ſuppoſita nitentis renitentiſq; 
vel Refiſtentis ſubſtantie Continuationem. ſive dif- 
fuſionem dicit, tantum abeſt ul ipſammet ſubſtan- 


tiam 2s wo poſfit. 
This 


＋ * 87 ; 

＋ his Active Principle of Mr. 
1 s, if I can rightly underſtand 
his Meaning, as he explains it, 
ſeems to be the ſame with the 
Tendency of Matter to Matter, 
which Sir I. Newton had long be- 
fore diſcover'd, though he has no 
where affirm'd, that it was Eflential 
to Matter. If Mr. Ls Opinion 
be right, we may as well ſeek for 
the Mechanical Cauſe of the Ex- 
tenſion and Solidity of Matter, as 
inquire after a Mechanical Account 
of an Attractive Principle, which 
is inſeparable from it. Upon this 
Suppoſition, all the Effects we ob- 
ſerve daily in the Material World, 
do neceſſarily ariſe from the nee 
of Matter. But I muſt own, I am 
not ſo well acquainted with the 
Eſſence of Matter, as to affirm, 
that ſuch a Power belongs to it 
Eſſentially, and is as neceſſary to 

it as Extenſion and Solidity. To, 
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me this Opinion Ah under N 
Difficulties, which are too many 
to be enumerated, and too great to 
be | remov'd. However, if the 
Compilers of theſe Tranſactions be 
of Mr. L-—'s Opinion, or any way 
favourable to it, I can't ſee why 
they ſhould be againſt admitting a 
Principle, which he finds to be fo 
vieedflary, as to lay it down for a 
Maxim, that 17 flows from the very 
Eſſence of Matter. But fince the 
Motions of all the Bodies in the 
Univerſe do plainly evince the Ex- 
tence of ſuch a Principle, if they 
are of Opinion, that it is neither 
Eſſential to Matter, nor to be me- 
chanically accounted for, I cannot 
think it will be either Ab/urd or 
U philoſophical to aſſert, that it de- 
pends only on the Will of the Omnipo- 
tent Creator: And that it is an uni- 
verſal Law, by which God Directs 
and Governs the Un iverſe, and 
| _ makes 


wakes all the” Pats of the nova 
World move with exact Harmony 
and Order; tho this very Princi- 
ple, as well as the Frame and Con- 
ſtitution of Nature it ſelf, owes its 
Being merely to his arbitrary Will 
and Pleaſure. Whereas they who 
acknowledge no ſuch Principle, but 
will have all the Operations of Na- 
ture to be Mechan als not only as 
to their Immediate but Remoteſt 
Cauſes, ſo that every thing in their 
Opinion reſults from the Eſſence of 
Matter and the unalterable Laws 
of Motion, ſeem to take away the 
neceſlity of owning a Supreme Infi- 
nite Intelligent Being, who Directs 
and Rules the Univerſe; and by 
that means they furniſh the Atheiſts 
with Arguments to defend and ſup- 
m_ their Impious Cauſe. = : 
However, whether they ad mit 
this Attractive Power of Matter or 

hoy ”_ tis certain, there muſt be 
- an 


an active Principle ſortieiihere!; or 
other exiſting in Nature; for Bo- 
dies once put into Motion, and 
then left to themſelves, will not 
produce ſuch regular and conſtant 
Appearances, as we daily ohſerve 
The Sagacious Mr. L. ſaw this 
to be ſo neceſſary, that he made 
the very Eſſence of Matter to con- 
fiſt in Aclion. Now, . where ever 
this active Principle is, it muſt at 
laſt be reſold into an Occuli Qua- 
tity ; for as yet we are not able to 
find out any other cauſe for it, than 
the Will of an Omnipotent Being. 
Thoſe indeed who pretend moſt to 
Mechaniſm, place this active Prin- 
ciple in the Ather, or ſome extreme- 
ly ſubtil Fluid; but then I wou'd 
ask the Queſtion, What is it, that 
actuates this #&ber, and conſtantly 
preſerves. it in Motion? How comes 
it to paſs, that contrary Motions do 
not deſtroy one another? And 
15 what : 


mag 


K pet 
he <P Theſe 


neceffaril A. Qualities 
eng in the Arber. And indeed 
if we —— their Hypotheſis, we 
all find, that they introduce many 
more Occult Qualities than there 
are-Phenomena to explain. Where- 
as Sir Tſaac Newton aſſumes but one 


Simple evident Principle | 
a — & 8 perigſa dehine Minor  promit,, 


er a proof of the Obſcurity ad 
Weakneſs of their own Hypothe- 
118, I need go no farther, than by 
repeating, what the Editors them- 
ſelves deliver upon this Subject. They 
fay, That he particular Phænome- 
nu may be eafily accounted for, and 
are already explain'd' by Learned 
Men, without that Attraftive Dua 
tity, which confounds the true Prin- 
copies 7. 'Phileſaphy. For which 
2 | purpoſe 
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at lies ., looſe upon it, behind. 


FEY [OY n many Pg 27 5 
ticles of Matter ſurrounded with. 4 


certain Magnetical Sphere of a Sub 


til Fluid, by whoſe Motion, as we 


fee in our Magnets, they may either 


attract, or repel, or di iſpaſe one another 


to a convenient Situation, as ſoon as 


they can gain their Liberty. What 


is a certain Mapnetick S * but 
ſomething very 1 __ has a 


Quality ſtill more Occult, call d Mag- 


netiſm? How comes this Sphere of 
Subtil Matter always to accompany 
the. Body, which it ſurrounds? One 


woud think, when the Body is 


mov d, it ſhow d leave its Atmo- 


| ip * behind it; for if we ſhou 'd 
ö the Earth to receive a new 


impreſſion of Motion, in any Di- 


rection whatever, it wou'd, ac. 
cording to the receiv d Laws. ot 
| Mechaniſm, leave not only its At- 


moſphere, but every thing elſe, 


35 : Therefore 


— 


Therefore we muſt 


ſay in this caſe, 
that, either by ſome Occult Qua- 
lity, this Atmoſphere muſt attend 
wherever the Body is mov'd; or 
elle, by another Occult Ruality, 
there is a new Atmoſphere of Sub- 
til Matter produc'd. 'Then I wou'd 
know, what Quality it is, which 
puts this Magnetical Sphere in Mo- 
tion, and what ſort of Motion it 
is, and how it is produc'd, which 
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makes the Body attract, repel, and 


diſpoſe other Bodies to a convenient 
Situation. How many Occult Qua- 
lities muſt we admit of for every 
particular Phenomenon, inſtead of 
one, which extends itſelf through 
the Univerſal Frame of Nature. I 
cannot but obſerve, that theſe Ed:i- 
tors, who are ſo very Vehement in 
Exploding an Attractive Force, and 
maintain, that all Appearances may 


be very well explain d without it, 


are forc'd however to give it a 


Oo place 
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place in the very Explication, which 

they pretend to give of Things, 

without admitting it; and con- 
deſcend to make uſe of this very 
Word, which they think ſounds ſo 

Elegantly, to palliate their Igno- 
rance. For they tell us of a Fluid 
Sphere, which attracis, repels, and 
diſpoſes to a convenient Situation. 
Since there is fo little Foundation 
for this Hypotheſis, 'tis pity it 
ſhou'd have no more Conſiſtence. 
Tis an eaſy matter, at this rate, to 
ſolve all the Phenomena of Nature; 
for a Subtil Fluid and a Magneti- 
cal Sphere may do Wonders, and 
ſerve to explain even Contradictions. 
And this extremely fine Matter and 
Magnetiſm, without any clear Ac- 
count of their. manner of Acting, 
ſeems to be as great a Refuge for 
Ignorance, as any Occult Quality 
that ever was yet admitted into 
Philoſophy. After all, are not ſuch 


[ #05 y 


Su poſitions precarious D are they 
not properly Fictions, fince neither 


the Exiſtence nor Properties of ſuch 
a Fluid can be diſcover'd by Ob- 


ſervation, or prov'd by Reaſon? 
Let the Reader now judge, whether 
all their Objections are not much 
ſtronger againſt their own Unhappy 


true one. Their Aſſumptions are 
all Fictitious, having no Founda- 
tion in Experiments and Obſerva- 
tions; and after they are allow d, 
they are attended with ſo many 
dark and obſcure Qualities, that 


riſtafis, are altogether as Intelligi- 


ble as they are. And indeed I ne- 
ver ſaw any Hypotheſis of this Sort; 


but what had ſomething in it more 
intricate and difficult, than the 
3 they deſign'd to explain by 


it. In the Hypotheſis of the HVortices 
which is their Darling Syſtem, they 
2 have 


Method of Philoſophy, than the 


Simpathy, Antipathy, and Antipe- 
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T 4 TY 
| have never yet told us, why che 
Fluid Matter moves in Curve Lines, 
and turns round a Centre, when 
tis the Natural endeavour of all 
Bodies to move in a Right Line: 
How ſo many Yortices can avoid 
confounding one another's Motions: 


How it is, that the Comets paſs tho- 
rough them, and move in Dire- 


ctions contrary to the Motion of 


the Vortex; and are ſo far from 


being diſturb'd in the leaſt by its 


violent Rotation, that they obſerve 
the very ſame Rules, which the 


Planets do, in turning round the 
Sun, and gravitate towards it in 
the ſame manner. Theſe and in- 


numerable other difficulties ariſe 
from the Hy potheſis of the Y orti- 


CeS, W 


Which, —— oo 8 


made the actos of all this ſort 
of Mechanical Philoſophy. When 
475 they: are to explain any. particular 


ſubtil Fluid, which hap dme odd 
Quality or. Motion, by which the 
Thing 1s perform' d; and may not 
any one as eaſily ay this, as af- 
firm, that it is done by Sympathy, 
Antipathy, or any Occult Quality? 
And is not the one as much a Re- 
fuge for Ignorance as the other ? 
And if we once indulge our ſelves 
in the Liberty of ſuch Fictions, why 7 
may we not admit of all others, 2 
Which can be thought of, or in- 
gin d? 
How different is the true way 
of Reaſoning from this! In it no- 


thing is aſſum' d, but what can be 
- | provd by 3 Experiment and 
5 Obſervation to exiſt in Nature: 


Tho' the Cauſe and Original of 


8 what is thus aſſum'd may be un- 
t known, yet upon that may depend _ | 

N a great many Effects, which are 

6 | - 


« conſtantly obſerv'd in the World 3 
b and therefore it is che bulineſs "2 
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fiſt to tete 
by eng che Properties of 
Bodies; and then, when they are 
once certainly eftabliſh'd, to ſhew 
clearly and diſtinctly, what Effects 
naturally. flow from them. *'Tis 
hard to conceive, there can be any 
Objection of conſequence, againſt 
this way of proceeding in our Phi- 
loſophical Inquiries. If the Prin- 
ciples or Affumptions be founded 
upon Experiments and Obſervati- 
ons; if the Premiſes be allow'd, 
and there be no Inferences made 
againſt the Rules of Logick, the 
Concluſion muſt be certain: And 
whatever Appearances are explain'd 
this way, mult be allow'd Advance- 
ments in the Diſcovery of Natural 
Knowledge. And ſo I I preſume 
the Principle of Attraction, for any 
thing which the Editors have to ob- 
a= to it, remains ſtill in its full 


7 Force, and ſands Immoveable. 
- 7 There 


There is acocke Poſoulatum, 
| which they are likewiſe pleas'd not 
to allow of, vis. That the Moments 
of Bodies, or the Quantities of Mo- 
tion, are in a Compound Proportion 
of the Quantity of Matter, and their 
Velocity; an Erroneous way of Gal- 
culating, they fay, which has often 
been remark d in their Tranſactions. 
"Tis true, there are two or three 


„ * unt 4 
Papers of Mr. L-—'s upon this 686 — 


Subject; but as they are fill'd more 61 
with a Conteſt about Words, than 
any Mathematical Reaſoning, ſo 
what he has advanc'd is againſt the 
Senſe of all the Mathematicians in 
the World; many of whom have 
expreſly dem the Truth of 
this beyond Contradiction. To them 
therefore I refer the Reader for fur- 
ther Satisfaction, if he deſires it, in 
this Point: The Controverſy being 
too long and too foreign to the pur- 
poſe, to be renew d or inſerted here. 


*Tis--. 
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